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SCREENING  FOR  AND  INHERITANCE  OF  RESISTANCE  TO  BARLEY  LEAF 
STRIPE  ( Drechslera  graminea) 


J.P.  Skou  and  V.  Haahr 


Abstract.  Barley  leaf  stripe  caused  by  Drechslera  graminea  ( t e 1  — 
eomorph:  Pyrenophora  graminea )  gained  renewed  importance  after 
the  ban  of  seed  dressing  with  organic  mercurials.  Interest  rose 
for  breeding  resistant  varieties  in  order  to  keep  the  disease 
down  without  the  use  of  chemicals.  To  meet  this  goal  1029  varie¬ 
ties  and  lines  from  different  Nordic  barley  collections  were 
screened  for  reaction  to  leaf  stripe.  The  monogenic  and  semi- 
-dominant  inheritance,  named  the  \l  ada - r es i s t ance  ,  was  confirmed 
in  an  analysis  of  chromosome-redoubled  monoploids  produced  with 
the  bu 1  bos  urn- 1 echn i que .  The  plants  were  infected  spontaneously 
from  diseased  plants  in  the  field  or  by  a  monospore  culture 
using  the  sandwich  method  with  the  seeds  inoculated  between  two 
layers  of  mycelium-overgrown  agar  plates. 

A  new,  uncommon  symptom  was  uncovered.  Absolute  resistance  nr 
immunity  in  the  strict  sense  hardly  exists,  as  even  the  highly 
resistant  barleys  may  now  and  then  attract  the  disease.  However, 
both  host  and  pathogen  struggle  in  these  cases  that  result  in 
dwarfing,  tillering  plants  with  weak  leaf  stripe  symptoms. 

The  overall  results  of  field  inoculation  revealed  that  A  ?  .  a  “<• 
barleys  had  0-10?i  attack  and  6.7?5  of  these  had  no  attack  at  all. 
The  reason  for  the  low  or  zero  attack  percentage  is  the  wide  urn 
of  several  relatively  resistant  old  barleys  in  breeding  t he 
northwest  European  "family"  of  barleys.  A  subsequent  test  of 
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selected,  resistant  barleys  inoculated  with  the  monospore  cul¬ 
ture  separated  them  into  different  levels  of  resistance. 


The  resistance  of  about  50-100  barleys  was  traced  through  the 
pedigrees.  In  five  series  of  closely  related  varieties  levels  of 
resistance  were  found  that  suggested  the  existence  of  different 
sources . 

The  most  common  leaf  stripe  resistance,  the  Uada-res  istance ,  was 
found  to  be  a  one-gene  conditioned  sem i -dom i nan t  resistance 
which  by  chance  have  been  bred  into  the  northwest  European  bar¬ 
leys  together  with  -  but  independent  of  -  the  Laevigatum  powdery 
mildew  resistance  via  'Vada'  and  'Minerva'.  This  suggests  this 
resistance  to  occur  in  many  varieties  descending  from  'Vada'  and 
'Minerva'.  Further,  that  it  may  easily  be  bred  into  other  bar¬ 
leys. 

Disguised  behind  this  resistance,  susceptibility  modifying  fac¬ 
tors  were  found  that  suggest  the  existence  of  partial  resist¬ 
ance  . 

Other  highly  resistant  northwest  European  barleys,  eg.,  'Ere- 
ja',  apparently  possess  two  additively  acting  genes.  A  few  other 
highly  resistant  varieties  without  any  known  genetic  background 
were  found  in  the  northwest  European  barleys  -  including  'Tys- 
tofte  Kors',  which  seems  to  be  the  first  barley  variety  in  the 
world  described  as  resistant. 

Further,  a  relatively  large  number  of  barleys  tested  that  origi¬ 
nate  from  other  continents  and  Russia  were  found  to  be  highly 
resistant  to  leaf  stripe. 

Crossing  a  resistant  with  a  susceptible  variety  has  now  and  then 
led  to  a  variety  with  an  intermediary  level  of  attack,  and  in 
other  cases  transgressive  effects  have  led  to  varieties  with 
either  a  higher  level  of  resistance  or  susceptibility  than  in 
their  parents. 


(Continues  next  page) 


A  series  of  susceptible  related  varieties  and  lines  with  15-80 % 
attack  come  from  Finland,  Norway  and  Sweden.  They  descend  mainly 
from  'Asplund',  'Maskin',  and  'Svalbf  Vega'.  The  genes  or  sus¬ 
ceptibility  promoting  factors  in  these  varieties  obviously  have 
an  additive  effect.  The  infection  level  of  more  than  50  barleys 
may  be  explained  by  assuming  they  have  five  or  six  genes  with 
one  to  three  or  four  genes  in  each  variety.  Of  the  basic  varie¬ 
ties  only  'Maskin'  is  supposed  to  posess  two  genes,  and  no  sin¬ 
gle  gene  conditions  more  than  40?o  attack. 


On  comparing  the  results  presented  with  those  of  several  others, 
we  gain  strong  support  for  the  findings  of  physiological  spe¬ 
cialization  in  the  pathogen  on  a  world-wide  basis. 
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1.  INTRODUCTION 

For  many  years,  attacks  with  barley  leaf  stripe  (anamorph: 
Drechslera  g raminea  (Rabenh.)  Shoem.;  teleomorph:  Pgrenophora 
graminea  Ito  A  K u r  ibay .  )-’  we  re  nearly  non-existent  in  Denmark  due 
to  an  extensive  use  of  seed  treatment  with  organic  mercurials 
since  the  1930s.  The  disease  gained  renewed  importance,  how¬ 
ever,  after  this  treatment  first  became  reduced  and  later  for¬ 
bidden  because  it  frequently  reaches  infection  levels  that  re¬ 
quire  chemical  treatment  of  the  seed  in  order  to  avoid  a  yield 
reduction  ( JORGENSEN ,  1976/77  ,  1979). 

Previously,  screening  for  resistance  to  leaf  stripe  to  a  larqer 
extent  has  been  performed  in  USA  (SUNESON  and  SANTONI,  1943; 
SHANDS  and  ARNY,  1944;  KLINE,  1971,  1972;  METZ  and  SHAREN,  1979) 
and  Canada  (TEKAUZ,  1983;  LOISELLE,  1985),  and  to  a  lesser  ex¬ 
tent  in  India  (MOHAMMAD  and  MAHM00D ,  1973),  Sweden  ( KR I S T I ANS SON 
and  NILSSON,  1975;  NILSSON,  1975f,  and  Denmark  (KNUDSEN,  1980, 
1981;  SMEOEGAARD-PETERSEN  and  JORGENSEN ,  1982)*.  These  investiga¬ 
tions  uncovered  a  markedly  varying  number  of  resistant  varie¬ 
ties.  The  heredity  of  resistance  was  treated  to  only  a  limited 
extent  in  these  investigations. 

On  this  background  we  decided  to  screen  a  large  number  of  Par¬ 
leys  in  Nordic  collections  for  resistance  to  leaf  stripe,  and  to 
analyse  pediqrees  of  barleys  in  order  to  see  how  resistance 
might  be  inherited,  further,  a  single  cross  of  a  highly  resist  • 
ant  and  a  susceptible  variety  was  analysed  genetically.  Results 
of  these  investigations  are  presented  below. 


2.  MATERIAL  AND  METHODS 

The  barleys  tested  ( Hordeum  vulgare  L.  s.i.)  were  provided  by 
several  Nordic  barley  breeders  and  institutions  as  outlined  in 
Tab.  1.  Most  of  these  varieties  and  lines  are  now  deposited  in 
the  Nordic  Gene  Bank,  Alnarp,  Sweden.  Given  in  round  fiqures, 
900  of  these  barleys  originate  from  Europe.  Of  1  he-,c  650  are 
northwestern  European  varieties  and  250  morphological  variants 
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including  "botanical  barleys"  of  H.  vulgare  collected  at  many 
different  localities  by  various  persons  and  designated  with  old, 
complex  epithets  ( nomina  synonyma,  i 1  leg  it ima  vel  invalids) 
pointing  to  their  special  characteristics. 

Table  1.  The  tested  barley  varieties  and  lines  as 
provided  by  Nordic  barley  breeders  and  institutes. 


Name  and  institute 


Abb  re-  No.  of 
v i a  t i on  entries 


R.  Aikasalo,  Hankkija  Plant  Breeding  Hja.  13 

Institute,  Finland 

S.  Andersen,  Dept,  of  Crop  Husbandry  and  Plant  KVL  787 

Breeding,  The  Royal  Veterinary  and  Agricul¬ 
tural  University,  Copenhagen,  Denmark 

J.C.N.  Knudsen,  Axel  Toft  Durup  A/S,  Denmark  JK  23 

P.  Lundin,  Weibulls  A/B,  Landskrona,  Sweden  W  22 

R.  Manner,  Institute  of  Plant  Breeding,  Jo.  32 

Jokioinen,  Finland 

B.  Nilsson,  Svalof  A/B,  Sweden  Sv.  38 

J.  Rasmussen,  Government  Research  Station,  Tys.  11 

Tystofte,  Denmark 

E.  Strand,  Dept,  of  Farm  Crops,  Agricultural  NL H  S3 

University,  As,  Norway 

T.  Tomasson,  Agricultural  Research  Institute,  Ice.  8* 

Keldnaholt,  Iceland 

The  Rise  Collection,  Roskilde,  Denmark  Rise  42 

(provided  by  many  persons) 

Total  1029 


*  Only  three  are. real  Icelandic  varieties,  two  originate  from  the  Faroe  Is¬ 
lands  but  were  grown  on  Iceland  for  about  40  years,  and  the  last  three 
are  Swedish  varieties. 
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A  hundred  came  from  other  continents  and  about  20  are  of  unknown 
origin.  A  few  of  the  varieties  were  provided  from  more  than  one 
source,  and  in  that  way  have  supported  the  results  found. 

Only  'Cl  6944'  from  Afghanistan  is  to  be  mentioned  separately. 
It  is  provided  by  B.  Nilsson,  Sweden,  as  the  most  susceptible 
line  ever  seen  (pers.  comm.).  For  this  reason  it  was  used  as 
parent  for  the  investigation  of  the  inheritance  of  the  resist¬ 
ance  in  the  variety  'Zita'. 

The  pathogen  used  for  inoculum  in  the  field  constituted  a  popu¬ 
lation  as  it  came  partly  from  infected  seeds  in  the  collection 
of  barleys  received  and  partly  from  a  heavily  infected  sample  of 
'Lami'  barley  (KNUDSEN,  1980).  The  inoculum  was  propagated  in 
'Lami 1  and  'Cl  6944'  without  selection.  A  monospore  culture  was 
isolated  from  'Carlsberg  II'  (Ax-48,  1977)  at  Rise  for  inocula¬ 

tion  using  the  "sandwich  method"  in  the  greenhouse  (see  below  as 
wellas  KNUDSEN,  1986,  who  also  used  a  culture  from  this  mate¬ 
rial).  This  culture  may  not  necessarily  be  a  part  of  the  above¬ 
-mentioned  population. 

In  1982  and  1983  about  1,0 00  and  180  varieties  and  lines  were 
inoculated  in  the  field,  respectively.  I  went kernels  u f 
each  were  space  sown  in  two  rows  of  one  m.  four  rows  of  a  1:1 
mixture  of  the  infected  'Lami'  and  'Cl  6944'  were  sown  a!  tne 

ends  of  the  rows  with  test-barleys.  The  whole  area  was  sur  round¬ 
ed  by  a  2.5  m  bell  with  infected  'Lami'.  This  gave  a  high  ir  i,- 

lum  potential  and  close  to  100  %  infect  ir-  w ,  .  n  i.  .  ;  t  tj  •  , 

most  susceptible  varieties. 

Twenty-five  to  30  randomly  selected  spikes  of  each  varif  ! 
line  were  harvested.  This  was  subsequent  i>  1  e  i  ■.  c,  f  .  i  i  ff 

stripe  reaction  in  the  greenhouse  at  room  temperature.  The  i i  r  - 
nels  were  germinated  in  an  incubator  on  moist pned  filter  paper 
after  the  method  of  PORTER  (1939),  but  modified  to  9-10  dn\ s  at 
9-10°C  (  c  .  f  .  ,  e.<7.,  TTUI0TDAIE  and  H  A I  l  ,  1976'  after  v  e  r  i  f  i  r  :  - 

tion  of  the  method  in  order  to  ensure  the  highest  possible  level 
of  attack.  Thirty  of  the  pregif  rm  i  nat.  ed  k.'i  m  is  .»■■■  sown  in 
peat-rich  soil  in  16  cm  pots  wit  h  out  i  p  ,  ...  .  •  .  f 


Figure  1.  A  general  impression  of  the  arrangement  of  experiments 
for  screening  resistance  to  barley  leaf  stripe  in  the  greenhouse. 


Inoculation  with  the  monospore  culture  was  performed  by  placing 
190  healthy,  untreated  seeds  between  two  mycelium-over-grown 
agar  plates  (the  "sandwich  method"  (Fig.  2))  (cf.  S  H  A  N  D  5  ,  1954; 
HUSTON  and  OSWALD,  1948;  KNUDSLN,  1986).  After  germination  as 
mentioned  above,  the  plants  were  transferred  to  the  peat-rich 
soil  in  28.9  x  46  cm  trays  without  replicates.  One  hundred  and 
seventy-nine  barleys  were  selected  for  this'test. 


Ihe  plants  were  kept  free  from  powdery  mildew  by  spraying  with 
Bayleton  (29 triadimefon  WP)  both  in  the  greenhouse  and  in  the 
field.  This  fungicide  does  not  affect  the  attack  of  leaf  stripe. 


Figure  2.  Germinating  barley  seeds  between  two  mycelial  layers  of 
a  monospore  culture  of  Drechslera  qraminoa,  i.e.  the  sandwich  method. 

The  percentage  of  attack  was  measured  at  growth  staqe  10-10.5 
(cf.  LARGE,  1954/55)  in  the  greenhouse,  but  in  the  last  experi¬ 
ment  with  varieties  and  lines  in  the  greenhouse  where  the  attack 
was  also  measured  at  staqe  1-2. 

Several  experiments  have  revealed  an  almost  continuous  variation 
from  full  susceptibility  to  full  resistance  to  leaf  stripe  among 
the  barley  varieties,  leaving  the  impression  that  several  nr 
many  genes  may  be  involved  (cf.  KNUDSEN,  1980;  SMEDEGAARD-PEtt  R  - 
SEN  and  JORGENSEN,  1982).  It  is,  however,  difficult  to  analyse 
the  inheritance  as  the  disease  severity  can  lie  obtained  mm).  in 
terms  of  per  cent  diseased  plants  or  ability  to  escape  the  dis¬ 
ease.  This  makes  differentiation  in  f^  and  impossible.  This 
problem  may  be  overcome  by  using  rh romosome- redout  1 ed  mnnoploids 
from  an  (the  iultosum-technique  which  makes  it  possible  to 
obtain  completely  homozyqotic  lines  (JENSEN,  1977);.  The  ana¬ 
lyses  of  inheritance  may  then  be  made  on  the  necessary  number  nl 
plants  of  each  genotype  and  repeated  under  different  rnndit  innc. 
(The  details  are  given  in  Chapter  5). 
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As  far  as  possible,  the  barley  varieties  and  lines  are  set  up  in 
a  number  of  pedigrees  according  to  their  closer  relations.  These 
are  conferred  with  pedigree  registers  and  outlines  of  inherit¬ 
ance  (STARK,  1948;  AUFHAMMER  et  al.,  1958,  1968,  1976;  HORNE, 
1959  and  following  years;  WIEBE  and  R1ED,  1961;  TORP  et  al., 
1978;  BAUM  et  al.,  1981,  1985;  ARIAS  et  al.,  1983;  MULTIMAK]  and 
KASEWA,  1983;  LARSEN,  1986)  and  personal  communications  from 
several  breeders  (Figs  6-12).  These  figures  are  formed  as  chess¬ 
boards,  and  the  barleys  are  listed  alphabetically  (Tab.  3)  in 
order  to  make  it  easy  to  find  their  position  in  the  figures.  For 
instance,  Alfa  9:1A  means  that  this  variety  occurs  at  position 
1A  in  Fig.  9.  Underlined  positions  ( T ab  .  3)  indicate  where  the 
ancestors  to  a  variety  or  line  is  given.  Varieties  or  liner 
marked  with  an  asterisk  in  the  table  and  surrounded  by  a  dotted 
line  in  the  figures  were  not  tested  in  the  present  investiga¬ 
tions. 

Differentiation  of  levels  of  resistance  or  susceptibility  was 
limited  to  the  following  rough  scalp  due  to  the  amount  of 
plants  tested  of  each  variety  or  line: 


%  diseased 

plants 

Des i gnat i on 

0-  <  5 

Highly  resistant  when  the  barley 

had  this  level  in  both  tests 

0-  <  5 

Resistant  when  the  barley  was 

only  tested  after  field  inoculation 

6-15 

Moderately  resistant 

16-40 

Suscept ible 

41-100 

Highly  susceptible 

The  first  two  levels  are  taken  strictly.  Between  the  three  last 
levels  therp  may  be  some  overlapping.  This  is  taken  into  consid¬ 
eration  in  the  pedigree  analysis  -  especially  concerning  the  oc¬ 
curring  additive  effects. 
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3.  SYMPTOMS 

3.1.  Results 

Barley  leaf  stripe  is  a  one-year-cycled  seed-borne  disease  for 
the  reason  that  D .  g  raminea  can  be  transferred  only  from  one 
plant  to  another  via  the  seeds.  Further,  the  disease  can  develop 
only  if  the  fungal  hyphae  via  coleorrhiza  reaches  the  embryonic 
leaves  before  the  seminal  roots  break  through  coleorrhiza  during 
germination  (cf.  SKOROPAD  and  ARNY,  1936;  PLATENKAMP,  1976). 
These  peculiar  requirements  for  attack  are  very  sensitive  to  en¬ 
vironmental  conditions  and  constitute  the  reason  why  the  most 
characteristic  feature  of  leaf  stripe  is  the  ability  to  escape 
the  disease  and  why  resistance  or  susceptibility  can  be  measur¬ 
ed  only  as  a  percentage  of  attack  or  escape.  It  has  been  said  in 
this  connection  that  the  resistance  appeared  to  be  a  form  of 
hypersensitivity  (SKOROPAD  and  ARNY,  1956;  SMEDEGAARD-PE I f RSF N , 
1976)  . 

Generally,  the  disease  is  characterized  as  systemic  in  the  sense 
that  all  parts  of  a  sick  plant  contain  the  fungus  and  may  devel¬ 
op  the  symptoms,  and  further  that  these  plants  are  smaller 
(stunted),  paler  green,  less  vigorous  than  the  healthy  ones,  and 
sterile. 

These  facts  were  also  valid  in  the  present  investigations  hut 
with  characteristic  exceptions,  especially  concerning  the  very 
resistant  varieties  and  lines. 

Regarding  the  resistant  barleys,  it  is  not  only  obvious  that 
they  are  better  able  to  escape  the  disease,  but  also  that  at 
least  the  most  resistant  varieties  have  the  ability  to  get  rid 
of  a  leaf  stripe  attack  once  attracted  (Tab.  2).  Besides  this, 
our  studies  of  the  inheritance  of  the  Vada-re distance  (cf.  Chap¬ 
ter  5)  disclosed  that  the  very  few  attacked  plants  in  the 
highly  resistant  lines  -  instead  of  the  common  leaf  stripe  symp¬ 
toms  -  displayed  unique,  characteristic  symptoms  under  certain 
conditions.  The  leaf  stripe  became  visible  only  as  a  single, 
narrow,  yellow  streak  on  the  middle  of  the  leal  blade,  and  this 


Figure  3.  The  common  symptoms  of  barley  leaf  stripe  on  the 
redoubled  monoploid  No.  97  with  the  growth  type  of  'Zita'. 


streak  did  not  always  reach  the  brown  staqe.  Plants  with  that 
symptom  were  darker  qrecn  than  the  healthy'  ones  and  rather 
dwarfed  than  merely  stunted,  as  was  the  rase  with  plants  with 
the  common  leaf  stripe  symptoms  (f  lq.  4).  Further,  these  plants 
tillered  in  many  eases  in  contrast  to  what  is  the  normal  when  25 
plants  are  qrowri  in  16-cm  pots.  Fhe  shoots  did  not  extend  unless 
the  plants  were  transplanted  to  other  pots,  however,  there  they 
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either  diedi  continued  tillering  or  developed  into  normal  plants 
either  with  or  without  weak  leaf-stripe  symptoms.  These  symptoms 
were  later  found  also  in  other  highly  resistant  barleys. 


Table  2.  Examples  of  barley  varieties  getting  rid 
of  leaf  stripe  once  attracted. 


i/ar  iety 

Percentage  of  plants 

with  symptoms  at 

stage  1-2 

stage  10-10.5 

Uf fe  Se jet 

4.  A 

0 

Koru 

5.2 

0 

Modia  (two  samples) 

5.6 

0 

Geo  rg  i  e 

9.9 

0 

1/alk  ie 

11.1 

0 

Regarding  the  susceptible  barleys,  the  diseased  plants  developed 
the  leaf  stripe  symptoms  (Fig.  3)  with  the  exception  of  a  few 
plants  that  died  early  in  the  development  and  of  a  few  others 
where  the  disease  was  not  systemic  as  one  or  two  shoots  extended 
and  produced  an  ear.  We  were,  however,  unable  to  distinguish 
whether  or  not  any  difference  occurred  in  this  respect  concern¬ 
ing  the  levels  of  susceptibility. 

As  in  the  case  of  susceptible  barleys,  plants  in  the  highly  re¬ 
sistant  varieties  may  die  early  in  the  development,  even  before 
or  soon  after  the  seedling  leaves  emerge.  This  tendency  seems 
even  more  pronounced  in  these  cases. 

Plants  of  the  susceptible  barleys  may  also  be  oppressed  or 
dwarfed,  and  the  result  of  a  transfer  of  such  plants  to  other 
pots  could  hardly  be  distinguished  from  that  with  the  tillering 
dwarfs  of  the  highly  resistant  barleys.  These  cases  were  rare 
exceptions  and  not  the  rule.  , 

The  dwa r f i ng- t i 1 1 e r i ng  symptom  was  most  pronounced  in  the  pots, 
less  in  the  trays,  and  barely  distinguished  in  the  field. 


Figure  4.  Comparison  of  the  common  and  tne  dwarfing  symptoms  of 
barley  leaf  stripe.  Left,  the  redoubled  monopioid  ('Zita'  *  'Cl 
6944')  No.  94  with  common  symptoms  on  the  bunch  to  the  right. 
Right,  the  redoubled  monoploid  No.  35  with  the  dwarfing  symptoms 
on  the  bunch  to  the  right.  Type  of  growth  is  that  of  ’Cl  6944'. 


3.2.  Discussion 


RAl/N  (19Q0)  described  the  barley  leaf  stripe  symptoms  so  clearly 
and  in  so  much  detail  that  it  has  never  been  improved  on.  Con¬ 
cerning  the  susceptible  barleys,  our  results  are  in  complete 
agreement . 

In  the  description,  RAVN  (1900)  presented  figures  as  well  as 
drawings  that  show  how  much  weaker  and  redured  in  height  were 
the  diseased  plants  compared  to  the  healthy  ones.  Several  later 
authors  use  the  term  "stunting"  for  this  phenomenon  (e.g., 
CHRISTENSEN  and  GRAHAM,  1934;  ELLIS  and  WALLER,  1973;  TEKAUZ  and 
CHEIKO,  1980).  This  indicates  why  the  specification  is  invalid 


17 


in  connection  with  the  dwa r f ing- t i 1 1 e r i ng  plants  in  the  case  of 
attack  in  the  highly  resistant  barleys  (not  considered  in  SKOU 
and  HAAHR ,  1984)  . 

Our  observations  of  diseased  plants  with  one  or  two  healthy 
shoots  are  in  agreement  with  RAVN  (1900)  and  DRECHSLER  (1923) 
who  mention  such  cases  in  connection  with  a  discussion  of  the 
analogy  of  leaf  stripe  with  the  systemic  smut  diseases  of  cere¬ 
als. 

Our  results  indicate  that  complete  resistance  or  immunity  to 
leaf  stripe  hardly  exists,  as  even  plants  of  the  most  resistant 
barleys  may  be  attacked.  However,  when  this  happens  both  host 
and  pathogen  struggle  because  of  the  mutual  effects.  In  this 
connection,  the  impression  was  often  given  that  the  dwarfing- 
tillerinq  plants  formed  only  lateral  shoots.  The  explanation  for 
this  might  be  a  killing  of  the  main  shoot  at  the  stage  of  dif¬ 
ferentiation.  This  suggests  a  close  agreement  with  SMITH  (1929) 
who  summarized  his  results  1)  in  death/ when  meristem  was  invad¬ 
ed,  2)  in  leaf  stripe  when  there  was  a  lateral  invasion,  and  3) 
in  escape.  He  noted  in  this  connection  that  "death  may  come  with 
varying  speed,  leaf  stripe  may  be  developed  to  varying  degrees, 
and  escape  may  be  temporary  or  permanent".  Tor  these  reasons 
there  may  be  transitions  between  the  three  possibilities  which 
may  lead  to  the  situation  we  observed.  Further,  it  points  to  two 
types  of  escape:  1)  the  case  where  the  plants  appeal  healthy 
during  the  whole  growing  period,  and  2)  when  plants  get  rid  of 
the  disease  once  attracted  (cf.  Tab.  2  and  Chapter  '■ )  . 

CHRISTENSEN  and  GRAHAM  (1934)  note  that  deviations  from  the  sys¬ 
temic  attack  were  due  to  the  varieties  in  question  rather  an 
to  the  isolate  of  the  pathogen  applied.  Stunting  was  more  nro- 
nounced  in  'Svansota1  than  in  'Minsturdi',  but  they  found  con¬ 
siderable  evidence  that  the  degree  of  stunting  was  influenced  by 
the  race  of  pathogen  involved  (cf.  KNUDSEN,  1986).  The  degree  of 
stunting  could  probably  also  be  influenced  by  the  growing  condi¬ 
tions  as  we  found  less  stunting  of  the  infected  plants  under  the 
controlled  conditions  in  the  greenhouse  than  in  the  field;  fur¬ 
thermore,  it  is  likely  that  the  degree  of  slanting  i,  affected 
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by  the  attack  on  the  root  system  (cf.  R  A  V  N  ,  1900;  5JF  l/NIR, 
19  34)  . 

The  inoculum  potential  and  the  incubation  conditions  influence 
the  results  strongly.  The  stronger  ttie  conditions,  the  more 
severe  will  be  the  seedling  infection  and  pos t -erne rgenc e  death 
(ELLIS  and  WALLER,  1973)  and  the  lesser  the  esrape.  So,  in  our 
experiments,  the  inoculation  in  the  field  followed  by  testing  in 
the  greenhouse  appeared  less  intensive  than  did  the  inoculation 
using  the  sandwich  method. 

Finally,  it  is  guestionable  if  the  disease  can  occur  to  a  larger 
extent  in  a  latent  stage  and  in  this  way  cause  yield  loss  as 
found  by  Z  A  D  E  (1932).  At  least,  we  have  not  found  these  results 
verified  anywhere. 


4.  SCREENING  EOR  RESISTANCE 

4.1.  Results 

4.1.1.  Disease  screening 

The  barley  samples  received  had  not  been  sped  dressed  with  chem¬ 
icals  for  disease  control  in  prior  years:  this  gave  us  the  first 
possibility  for  a  rough  screening  for  resistance  to  leaf  stripe. 
In  the  following  years,  all  1029  barleys  were  screened  in  the 
greenhouse  on  the  basis  of  inoculation  in  the  field  as  described 
under  Material  and  Methods.  The  most  severe  attacks  on  the  bar¬ 
leys  in  these  experiments  were  then  set  up  in  groups  with  3% 
differences  in  attack  (fig.  5).  This  shows  that  a  large  number 
of  the  barleys  had  a  considerable  degree  of  resistance.  Not  less 
than  436  (42.4%)  had  10%  attack  or  less,  and  of  these  69  (6.7%; 

were  not  attacked  at  all. 

One  hundred  and  sixty-six  of  the  most  resistant  of  these  barleys 
(0-3%  attack)  and  13  others  that  were  more  or  less  susceptible 
were  selected  for  testing  with  the  sandwich  method.  Of  these 
barleys  43.6%  -  mainly  those  without  attack  after  the  field  in- 
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Figure  5.  Distribution  of  1029  and  166  barleys  plotted  as  to  level  of  at¬ 
tack  with  barley  leaf  stripe  in  the  greenhouse,  (•)  upon  inoculation  in 
the  field,  and  (O)  upon  inoculation  with  the  sandwich  method,  respectively. 

oculation  -  were  still  hiqhly  resistant.  To  a  varying  extent 
many  were  more  susceptible  under  these  conditions  than  after  the 
field  inoculation,  and  only  one  had  significantly  less  attack. 


9.1.2.  Pedigree  analyses 

As  hundreds  of  the  northwest  European  barleys  are  more  oi  Its s 
closely  related  we  had  here  a  good  possibility  to  see  if  the  re¬ 
sults  obtained  exhibited  any  line  or  lines  of  inherit  a nee  of 
reaction  to  barley  leaf  stripe.  Towards  this  ft  i  ft,  we  set  .  p  these 
barleys  according  to  their  closest  rel.il.  on-.  :  r,  •  •;*  •  ;,t 

formed  as  chess-boards  (Figs  6-12).  We  then  list'd  alphabetical¬ 
ly  the  tested  barleys  as  well  as  those  untested  but  ment inner  in 
the  pedigrees  (Tab.  5)  in  order  to  facilitate  the  find  inn  of 
their  positions,  lor  each  variety  and  line  the  percentage  of  at¬ 
tack  is  given  after  the  name  or  number,  and  t'he  figures  for  in¬ 
oculation  in  the  field  and  for  inoculation  in  the  sandwich  test 
are  separated  by  an  inclined  quoin:  field  innrulat inn/snndwich 
inoculation.  The  result  presented  in  the  pedigree  is  the  same 
as  that  occurring  in  the  sample  that  was  provided  (inert  !\  from 


the  breeder  in  the  few  cases  where  there  were  significant  dif¬ 
ferences  between  two  or  more  samples  of  the  same  variety. 

4. 1.2.1.  Highly  resistant  barleys 

Only  twenty-one  (fifteen  descend  from  1 V a d a  1  or  'Minerva',  two 
from  'Opal'  and  'Seger',  two  from  a  Bohemian  landvar.  ,  one  from 
a  Finnish  landvar.,  and  one  as  contamination  in  'Kenia')  of  the 
more  or  less  interrelated  northwest  European  barleys  may  be  re¬ 
garded  highly  resistant  when  this  term  is  limited  to  those  with 
less  than  5  ?»  (max.  4.92S)  attack  after  both  methods  of  inocula¬ 
tion.  Quite  a  number  with  this  level  of  resistance  were  found  in 
other  sources  (Tabs  4-6),  however. 

A.  'Vada'  derivatives.  Fifteen  of  these  highly  resistant  barleys 
may  be  traced  back  to  a  cross  made  in  1928  (DRD5,  1997)  in  the 
Netherlands  between  'Svalof  Gull'  (Gold,  Guld,  Kulta)  and  Hor- 
deum  laeviqatum  (a  so-called  botanical  species,  t,  a  x  onom  l  c  a  1  1  y  a 
nomen  invalidum),  the  donor  of  the  Laeviqatum  powdery  mildew  re¬ 
sistance  (Figs  6:4-94  and  7:4-9A).  The  cross  resulted  in  the 
varieties  'Vada'  (fig.  6:1-8A),  and  'Minerva'  (Fig.  7 :  1  -  8  A  )  of 
which  the  former  never  became  attacked  in  our  experiments  and 
the  latter  had  10 %  attark  after  field  inoculation. 

'Gull'  14/92  (f  ig.  6:9A  and  cf.  Tab.  3)  was  susceptible  in  our 
screenings.  Besides  being  parent  of  'Vada'  and  'Minerva',  it  was 
parent  of  the  sister  varieties  'Opal',  'Kenia1  and  'Maja'.  Fur¬ 
ther,  the  pedigree  analysis  disclosed  it  as  parent  in  several 
other  cases  but  it  resulted  in  no  cases  in  highly  resistant  va¬ 
rieties.  A  line  of  H.  laeviqatum  was  also  included  in  our 
screening  where  it  came  out  with  15%  leaf  stripe  after  field  in¬ 
oculation.  So,  the  high  resistance  could  neither  come  from  this 
line.  In  ttie  pedigree  analyses,  H  laeviqatum  appeared  further 
in  two  cases,  namely  in  one  where  'Gull'  14/92  x  H  laeviqatum 
(Fig.  9:2CE)  ends  up  in  an  untested  variety  and  in  another  where 
'Jo  0798'  x  H  laeviqatum  gave  the  highly  resistant  'Jo  1341' 
4/1  and  the  significantly  more  susceptible  'Jo  1  394'  13/-  (Fig. 
1 1 b :  8  A  B )  .  'Jo  0798'  is  untested  but  back  in  the  ancestors  occur 
'Bethge  111'  7/-  which  is  related  to  highly  resistant  varieties 


21 


Table  3,  List  of  barley  varieties  and  lines  In  the  figures  of  pedigree  and  tables.  Underlined  positions 
in  the  pedigree  figures  indicate  ahere  the  ancestors  are  presented,  untested  barleys  are  earned  with  an 
asterisk.  Barleys  In  brechets  are  mentioned  only  in  the  teat.  The  parents  of  soee  varieties  and  lines 
of  supplementary  interest  for  the  relations  In  the  pedigrees  are  inserted  In  brachets  after  the  varie¬ 
tal  name.  The  accession  number  of  the  barleys  In  our  collection  is  given  In  brachets. 


Varieties  and  lines 

figures  /  Tables 

Varieties  and  tines 

Figures  /  Tables 

*  ftbacus 

6 ;  3F 

•  0/78-1 

7:  ICO 

•  Abed  0625  (0yg  191  n  Carlsberg5) 

6 : 40E 

•  8a  lad  1  16 

8.-5AB  9:6B 

a  (Long  Glumes  a  Emir  a  Lofa) 

Balder  W  (260,  1066) 

6 : 2AB  6: 70E  7:70  6 : 2C 

•  Abed  5371 

6: 5BC  7 :8C0 

8 : 40C  8: 5C  9: IDE  9  :  U 

Abed  Archer  (253) 

12: 3C0 

10:20  1  lb: JF 

Abyssinian  (568) 

Tabs  10,  11 

Balkan  (589) 

Tab  .  0 

Abyssinian  99  (782) 

Tab.  10 

Bavaria,  Ackerm.  (488) 

9 : 5AB  10:6- 70E 

Adolphe  Bungener.  Secobra  (444) 

Tab.  8 

Bay  (464) 

1  lb: 5 - 6CD  Tab.  11 

Agio.  Cebeco  ( A 31 > 

9: 1C  9: 3BC 

(Bearer  ,  i  f  Plush) 

Agneta  Sv.  (834,  1023) 

1  la: 20  Tab.  9 

Benedlcte  M  (1069) 

0:  40E 

(Aka  Slnrlkl) 

p.  40 

Bente  W  ( 1051,  1075) 

7 :  BC 

Akka  V  (921,  1055) 

9:  7B 

Beorna,  Cereal  St.  Eire  (445) 

9:  iBC 

Albert  *  (44.  6561 

B : 6E f  Tab.  11 

•  Bestehorn  Dlamant 

10: 10E  10: kA 

Albert  Busser,  Secobra  (443) 

Tab.  8 

Bet  hge  11  (•  '  ) 

12:  7-aC 

Albion  M  < 1059) 

8: 3CP  Tab.  11 

Bethge  III  ( 491 ) 

1  lb: 74  12:7-80 

Alf,  Carlsb.  (839) 

7:58  Tab.  11 

*  Bethge  Ml,  mut  ant 

12:80 

Alfa.  St.  Kontrol.  (254) 

9 : 1 A 

Bethge  AIM  (  492) 

1 2 ; 6rp 

Algerian  (624) 

9 :  7EF  1 0:  7E 

•  Betlna 

6-.2E 

•  All.  297  (Proctor  a  Ingrid) 

7 :  5C 

Bet  res  (899) 

1  2 :  BCD 

Alva  Sv.  (859,  1026) 

6 ; ) CO  6: 3B  Tab.  11 

Belies  (Cl  6)90) 

1 2 : 8CQ  lab.  11 

•  Am. 

1  lb:  3A 

Binder  Abed  ( 261 > 

6 :  2  C  0  8:4A  6:28  8:4B 

*  Amei .  smooth-awned 

10; 40E 

8:50  9:4A  10:1-2A 

Amsel  Heine  (779) 

10 :  8C 

1 0  : 6 A  10:  IBC 

•  Andie 

1  la : ?B 

(Binder  Abed  1?  (481)  ) 

p-  45 

An  la  Sejet  (  78  3) 

7:  IB 

(Binder  Abed  35  (48?)) 

p-  45 

Anna  Abed  (860) 

6: 4E  Tab.  11 

Bine  Pf  (835) 

7:  7B 

Anoldium  (628) 

Tab.  8 

Biryltta  Sv .  (856,  1024) 

7 : 61 F  8  :  60E  10:)AB 

Ansgar  M  (019,  1060) 

8: 3-4BC  9 :  5E  Tab.  11 

Tab.  11 

Arabian  (799) 

9:18  9:38 

B i  rka  M  <861 > 

8 :  t>B  Tab.  11 

Araml  r,  Cebeco  (84?) 

7 : 5AB  9j 4BC  Tab.  11 

Bjfrne  (45,  988) 

l la- 3E( 

•  Archer 

12:20  12:30 

Black  Hull-less  (625) 

Tabs  8,  11 

Archer  23  (256) 

1 2 : 20C 

Black  Hull-less  (Cl  2?77)  (893) 

labs  8,  1J 

Archer  33  (257) 

12:  IE 

•  Black  kern.  2r. 

7:  1AB 

Archer  217  !?3B) 

12:  2E 

Black  Russian  ( 763) 

Tab .  4 

Archer,  stiff  straw  (259) 

1 2 : 28C 

Black  smooth. «*ned  (76, 

Tab.  ■> 

•  Archer  Coldthorpe  4-51 

12: 2AB 

Bode,  vagenes  Norway  (lOMj 

lln  lib.  ** 

(Irish  Archer  a  Coldthorpe) 

•  Bohemian  laud/at. 

»?:  'U 

Arlans  (Cl  252A )  (760) 

Tab.  10 

Boml  Abed  (784) 

/ :  5d 

Ark  Royal ,  RPB  UK  (685) 

6 : 5PE  9: 7A8  Tab.  11 

Bonus  Sv.  (26.-,  8  5:-.  10  >8) 

?  -•  :  3 v  ' 1  !  l!  :  4 ( 

Aria  W  (791 ,  1053) 

6 : 6C0  8 : BCD  9: 7A0  10: 1 BC 

11a. 4 AB  lid:  't • 

•  Aria  m 

8:5f 

1 1 b : 3C D  Tabs  9.  11 

Arlington  (487) 

Tab.  8 

•  Bordla 

6 : 68C  6 : 60E 

•  Armelle 

CSC 

Brage  Sv.  (263,  1023) 

12:68 

•rra,  Jo.  (Jo  1184)  (944) 

1  lb : 48  Tab.  9 

Brauns  Franken  111  (494) 

9 :  7BC 

Asplund  Sv.  (13) 

10:18  1  la: |A8  | ja : IDE 

•  Bteuns  Heinrich  ^ 

9:  88C 

11a:  SCO  1 1  a  '•  40E 

Breuns  Miss  (686) 

1  0 2L  F 

lib: 6C  lab.  9 

Brewers  Favorite  (221) 

lab.  8 

Atlas  (620) 

Tabs  10,  11 

Brio  Sv.  (46) 

Tab.  1C 

(Australian  Chevalller) 

p.  34 

8yg  19)  (191) 

6:  JCO  7 :  IDE  7: 2C  8; 2EF 

(Australian  Early) 

p.  54 

9 : 5C  9 : 6E  9  :  6B 

(Aust ral 1 sche  Ftuhe) 

p.  54 

Ca  'a  PF  (862) 

Tal  .  10,  11 

Cont louts  neat  page 
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Table  3  continued 


varieties  end  lines 

Figures  /  Tables 

Varieties  end  lines 

F Igures  /  tables 

•  Canbrinus 

9:  3DE 

Orost  PF  (433) 

10: 6- 7C 

Canton  (420) 

12: 2AB 

Drost  A  PF  (710) 

10:  )C 

Cosine,  Acker*.  (863) 

Tab.  8 

Orot  PE  (272) 

10:6- 7A0 

Car  1 sberg ,  CarlsD.  (269) 

6 :  JEF  6:46  9:2BC  9:6EF 

•  OS  295 

1  la :  40 

10:56  12 : 4£  lab.  li 

OuVs  Sejet  (823) 

10: 3AB  Tab.  11 

Carlsberg  11,  Carlsb.  (434) 

10:58 

Duple*  (619) 

Tabs  8,  11 

•  Ceres 

6  :  6C 

D#nnes  (274) 

Tab.  10 

Cerise,  RPB  UK  (064) 

6:40 

Earl,  PB I  UK  ( 4 1 f  , 

6: 3C  8: 1C  12: 3C 

Charlottetown  uu  (733) 

lab  .  0 

L  OUa  Sv.  (30) 

1  1  a ; 1 U  lib:7A  Tabs  9,  1 

Chevalller  (267) 

10: IDE  1 2 : 2EF  |2:6C0 

Edda  11  Sv.  (451,  1020) 

11a: 28C  Tabs  9,  1 1 

Che  v*  1  Her  11  Sv.  (197) 

1 2 :  6C 

Elbo  PF  (794) 

6:88  10: 7C 

Chevalller  Ty$.  (266) 

I2:6A8 

Emir,  Cebeco  (785) 

6: 3DE  9: 3C  Tab  .  1 1 

Chevron  (C!  11)1)  (622) 

Tabs  10,  il 

English  Archer  (459) 

12: 18C 

Cheyney  (269) 

Tab.  5 

•  English  landvai. 

12:  ICO 

Chinese  Black  (Cl  1969)  (090) 

Tab.  11 

Erbll  (695) 

Tab.  8 

Chlrley  (148) 

Tab.  9 

ErFurter  1 >95  (223) 

Tab.  8 

Cl  >694  (84B) 

Tabs  4,  il 

Erie  (621) 

Tabs  8,  11 

Cl  4621  (049,  094) 

1  hIjl.  4  ,  1  1 

Erika,  Schwelgers  (554) 

10:  7B 

Cl  6944 

Chapter  5 

Etu,  JO.  (928) 

1  la : 4B  1  lb: 3A  Tab.  9 

Cilia  W  (863,  1098) 

8: 3C  Tab.  11 

Europa,  Hege  FRC  (868) 

9: 3D  Tab.  11 

■  Clara  M 

8:30  8 : 4B  9:8C  9:8E 

•  Europa  (Neth . ) 

6:  7BC 

Claret,  rpb  uk  (066) 

6:6EF 

Eva  Sv.  (1021 ) 

8: 7C  IQ; 38 

Claudia,  t.  Heidcnr.  FRC  (867) 

6: 78  Tab.  11 

•  Fan 

1 2 :  6E 

Cleraont,  1 NRA  France  (820) 

6 : 6CD  lla:50E  Tab.  9 

Fero,  Btofte  (276) 

9;  IB 

Club  Harlout 

Tab.  8,  p.  77 

Fg  672  (993) 

11a: 4BC  1  lb : 4- 5C  Tab.  S 

*  Coast  (Introduced  (to*  Spain) 

1  lb: S-6C 

flnne  (51,  975) 

Tab.  f 

•  Colsess  (Coast  *  Success) 

1  lb :6F  ,  p  56 

•  Finnish  landvar. 

1 1  a : 1  A  11a: 60C 

Colsess  IV  (472) 

Tabs  0,  Il 

Finsel  (967) 

tab.  10 

Coepana  (Cl  9438)  (732) 

Tabs  10,  11 

Fischers  wirchenblatter  11  (505) 

Tab.  0 

Cornutua  (Cl  2219)  (849,  891) 

Tabs  5,  11 

Fischers  Wirchenblatter  III  (506) 

Tab.  0 

Crleaener  N .2.  (497) 

Tab.  10 

flrlbecks  III  (504) 

6 : 7C0  7 : 7AB  10:2EF 

Crlewener  96  (498) 

Tab.  10 

Tab.  11 

Crlewener  40 J  (496) 

1D:7DE  10: ?-BA 

Fiavlna  W  (1062) 

9 : 4C  Tab.  11 

•  Crusader 

6 :  3BC 

Flynn  (475) 

Tabs  0,11 

•  Oaapier  (Research  *  0111) 

10:  5£ 

Flaya  (603,  999) 

Tab.  10 

Dana,  Carlsb.  (719) 

10:60 

Foma  Sv.  (777,  1022) 

10: 5CD 

•  Danish  lendvar. 

1 2 :  2EF 

Focus,  Forus  Norway  \9T3) 

l_la.:>C  Tab.  9 

Oanpro  Carlsb.  (818) 

10:60 

Forus  Bonus  (1007) 

1 1  a : 1 OE  Tab.  9 

Oanubla,  Acker*.  (275,  900) 

9: 5BC  10:6-70 

Franks  Hohenloher  (507) 

1 2 : 8BC 

Oeba  Abed  (751) 

6 : 7BC  9: 4A  10: 7B  IO:8CO 

Frankentha ler  Pfdlrer  (508) 

Tab.  5 

De Helens  (761) 

Tab.  10 

Freja  Sv.  (270,  903,  1010) 

8: IAB  10: »BC  Tab.  11 

Oe  69B  (968) 

1  la : 48  ILa’.BA  Ub:4-5A 

•  Frisia 

6  :  6fc  1  la : 2E 

Tab.  9 

Frag  (605) 

1  la :  1C  11a: 3BC  1 1  :  4C 

•  Delta 

9:3C 

Tab.  9 

Denso  Abed  (435) 

7: 7-80C  10 i 7BC 

Ca lore  (C.A.n.  1  126)  (409,  609) 

1  1 b  :  5E  Tab.  11 

Dla*ent  (273) 

1 2 : 2EF 

Case  1 1  w  <  1067) 

8 ;3AB  9 : 4C0 

Dina  Abed  (836) 

10-.8C  Tab.  11 

Ceta*l  (Cl  1413)  (888) 

Tabs  7,  11 

Doaen,  Noystad  Norway  (601,  962) 

B :  2f f  He:7A 

Georgia  RPB  UK  (830) 

6 : 3 AB  tabs  2,  11 

1  la : 78  1 1 a : 7  *  8ft 

Ceorgine,  Schwelgers  Moos- 

9:2- 3BC 

1 1 b : 4 A  Tab.  9 

burger  (541) 

Donarla,  Acker*.  (403) 

7: 70C  9: 3AB 

Git  te  PF  (824) 

?_:  70 

Dora  Sv.  (49) 

10: 3C  II  a :  IF 

Clabron  (460) 

1  lb: 60  Tab.  1 1 

Dornburger  Eve  (501) 

1 0 : 70C 

Clabron  (Ct  4577)  (476) 

lab.  11 

Oorsett  (461) 

tabs  7,  11 

Coldkorn  Sv.  178  (563) 

Tab.  8 

Drake  Sv.  (271) 

_I0_:  5A 

Golden  Archer  (288) 

12: 30E 
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Golden  Drop  (26),  284) 

Golden  Melon  (28)) 

Golden  Promise,  Mtln  UK  (8)2) 

*  Coldfol 1 
Coldthorpe  (288) 

Coif,  RPB  UK  (1068) 

Collet,  Foros  Norway  (800,  984) 

*  Gotti  and  landvar. 

(Cranat ) 

Cula  Abed  (828) 

*  Cull,  autant 

Cull  Sv.  (Cold,  Guld,  Kulta) 


Cunhlld  PF  (844) 
Gun  111a  Sv.  (1016) 


Cunnar  Sv.  (1074) 


•  H.  2149  (Heines  Malsa  I 


H.  181-49  (972) 
Mafnia,  Carlsb.  (692) 


Haga  w  (1052) 
nailkko  (511) 


(Hallkongerste  (512)) 


Hanncben  ()92,  59)) 
Harda  M  (1050) 


Harnbarley  (516) 
Harry  *  (870) 


1 2 : 50E  Tab.  11 


)  1  a  :  )S  lib: 20  Tab.  9 


6 :  5  A  7.-5-6A  7:6BC  8:1A8 
8: 5A  9:5A  9:2-5CO 


l 0 : 5-6A  10: )A  10:1C 
10:20  1  la  :  2CD  llb:6B 


1 1  a : 5EF  Tab.  9 


8 : 70  10:6A  10:10 
1  la : 7-8C  Tab.  11 


8: 1 BC  10 : 7A  Tab.  11 


Herta  W  (295,  854) 


Hja.  Aapo  (91?) 
Hja.  Eero  (91)) 


Hja.  Pokko  (914) 
Hja.  67)  (911) 


Hja.  60)08  (919) 
Hja.  70185  (916) 


Hja.  71584  (917) 
Hja.  72802  (915) 


Hja.  77061  (918) 

H  d ist ichum  L.  (2)5) 


H  dist ichum  L .  ( 550) 
H  dist ichum  L .  ( 586 ) 


H  dist ichum  L . 


H  dist ichum  l .  v.  mgr 


H  distichum  L.  ssp.  zeocr.  (206) 


H  hexast lcum  (109) 
H  laevigatum  (704) 


macrolepis  (54) 


H  spontaneum,  mildew  resistant 
H  spontaneum  H.  204 


vulgare  (156) 


vulgare  (160) 


7:  1  CD  7 : 2B  6:20E  8:5AB 
9 : 40  9 : 5C  9:60  9:8AB 


10:70  ) 1  a : )B  llb:2DE 


7  :  6C  1 ia:2-)AB  )la:6A 


defiriens  (421) 


6 : 4- 5A  7 : 4 - 5A  9:2-50E 


mgr  Cev  .  ( 1  70  ) 


vulgare  t . ,  violet,  nacket  (157) 
vulgare  L.,  violet,  nacket  (175) 


Ha v  1  la,  Cebeco  (87|) 

Hells  Franken  (selec.  From 


Frankonlan  barley)  (517) 
(Hells  Hanna  (626)) 


Heiwdal  Sv .  (294) 

•  Heine  0555  (cf.  HP  5466  below) 


•  Heines  Flo.  1625-56 
Heines  Heha  (H.  Hanna 


H.  Ha  Isa  I)  (519) 


Heines  Halsa  1 


Heines  Malta  II  (44?) 

Nelnet  Hanna  (Cl  9532)  (905) 


Hellas  Sv.  (857,  1015) 


8 : 40E  1 0 : 4C0  10:6-7E 


10 : JEF  10 : 5EF  10:68C 


10 : 4CF  Tab.  11 

10 : 4EF  10:5Ef  10:6AR 


7 : 50E  7 : 5DE  9:56C 


tf  vulgare,  nacket  (8) 

H  vulgare  v.  macrolepis  (106) 


H  vulgare  v.  njgrum  (168) 

H  vulgar *'  v.  polgst.  (104) 


HP  5466  (Halle  2)69 
Humes  Archer  (415) 


Hbrnlngs  Sommergerste  (523) 


Ida  M  (872,  1054) 
Immendorfer  Cardus  (524) 


Impala,  CCB  Nl  (780) 
Imperial  (297) 


Improved  Arlvat  (Cl  75)4)  (904) 


Inga  Abed  ( 1071 ) 
Ingrid  N  (685,  1047) 


1 0 : 1  £  ! 0 :  JE  12:7- 


6 : 8C0  7: IE  7:2C0 
7;  30  7 : 6 A8  8 : 2BC  9: 5E 


9 : 8F  F  lib : ?C  1  lb  :  ?£ 


Herse,  Vollebek  Norway  (16,  986)  lit : ICO  Tab.  9 
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• 

Inis  ((Nora  «  *mr  1 1 ) 

7:  5C 

JO  1347  (957) 

lib: 7BC 

x  (Voldagsen  x  Ingrid)) 

JO  1352  (954) 

1  lb: 3CD  Tab.  9 

Inka  (680) 

Tab.  10 

Jo  J  364  (950) 

lib: 7AB 

Invincible,  Cartons  (223) 

1 2 : 60E 

JO  1372  (959) 

lib: 7AB 

Iowa  H  (413) 

Tab.  7 

JO  1381  (943) 

1 1  b  ;  4  A 

Irish  Archer  (296) 

1 2 : 28C 

JO  1394  (942) 

1 1 b : 8 A0 

• 

Irish  Goldthorpe 

10:  2C 

Jotun,  Norway  (300,  1003) 

8:  SBC 

Isarla,  Acker*.  (299,  484) 

8 : 2CD  9:28  9:30  9:40 

Jonna  PH 875) 

6:  BBC 

9:38  9 : 60E  9:88  10:2Ef 

Juli  Abed  (58) 

1 1  a : 4E  Tab.  11 

10: 4E  10: 5E  10:70 

Jupiter,  PBI  UK  (876) 

6: 2FF  Tab.  11 

10: 7A0  10: BOB 

*  Jaatland  landvar. 

1  la  :  IFF 

Ishtar  (Cl  1613)  (889) 

Tabs  5,  11 

Kajsa  Sv.  (1042) 

1 1 8 : 2b€ 

• 

J.  5 

7 :  SC 

(Kalkreuter ) 

p .  63 

J  1334  (1010) 

6 :  8C 

Ka*et  Mugi  (Cl  2253)  (846,  892) 

Tab.  li 

Jadar,  Torus  Norway  (57 

.  1014) 

1  la : 30 

Karri,  Hja.  (9J0) 

9.26 

jadar  II,  Forus  Norway 

(607,  985) 

) la : 30  Tab.  9 

Ken i a  Abed  ( 301  ) 

6 : 6CD  7 ; 38C  9; 1-8AB 

• 

Jaerbygg 

1 1  a  :  3E 

9:  ICO  9-.2-3C  9  :60 

jarle.  Vollebek  Norway 

(996) 

1 1  a : 4C  Tab.  9 

1  0  :  2B  10:48  10:60 

Jar  1  Sejet  (873) 

7 : 28C 

10:6C  1 1  a : 7 -80 

Jenny  Sv.  (874,  1028) 

7 ;  5E  Tab.  11 

Keti,  Carlsb.  (1073) 

7;  SC 

• 

Jessica  Sv. 

6 :  2C0 

Kllta,  Jo.  (929) 

10: *C0  Tab.  9 

Jet  (fro*  Ethiopia)  (465) 

1  lb : 20  Tab.  11 

Kindred  (466) 

Tabs  10,11 

JO  0263 

1 1  b  :  6  B 

Klewentlna  (922) 

Tab.  10 

JO  0490 

1  lb : 2C  llb:3E 

anelfel  (526) 

9: 3AB  10  :  5A  10:8E 

JO  0554 

lib: 7AB 

Koosdorfer  fr.  Zaya  (533) 

Tab .  7 

JO  0399 

lib:  7C0 

Koru,  RPB  UK  (877) 

6J.4D  Tab.  2 

JO  0650 

lib: 3E 

Krafts  filed  (528) 

Tab.  8 

Jo  0662 

1  lb: 3E 

Kredlers  Oberphiilrer  (  530) 

Tab  8 

JO  071? 

lib: 3EF 

•  Ktlm  barley 

8  :  4EF  1 0 : 7-BE 

JO  0720 

lib: 7BC 

Kristina  Sv.  (798,  851.  10»7) 

7 ; 20E  7 : 3EF  111:41 

JO  0738 

1  lb : 84 

1  la: 7CD  Tabs  9,  11 

JO  0774 

11b: 7CD 

Kron  PF  (302) 

10:^40 

JO  0877 

1  lb: 2D 

•  Kungs 

9  .«M 

Jo  0888 

1  lb : 2C 

Kwan  (623) 

Tabs  10,  11 

JO  0893 

1  lb: 20 

Laml  Sejet  (818) 

7 : 7A6  Tab.  11 

JO  1012  (940) 

1  lb : 20  Tab.  9 

•  lashkego  Tlbetansky 

1  la: 7-8A0 

JO  1082  (935) 

11b:  6A0 

•  Lauda 

6 -.80 

JO  1103  (938) 

1 lb: 40E 

Lenta,  Carlsb.  (303) 

1 0 : 2A0  10:40 

Jo  1119  (941) 

1  lb : 4EF 

•  Lion  (Black  barbless) 

1  lb : 5-6C  lib: 50E 

• 

JO  1153 

lib: 30 

Lise,  As  Norway  (998) 

11a: 5C0  1  la : 5FF  Tab.  9 

Jo  1182  (936) 

1  lb:7D 

Lofa  Abed  (790) 

6. 3EF  7 :2E  7 : 3B  Tab.  1 

• 

Jo  1215 

llb:8C0 

Lone  PF  (797) 

9:  7DE 

JO  1220  (952) 

1  lb : 2-30 

Long  Glumes  (USA)  (764) 

6 : 3C0  7  :  4EF 

JO  1252  (947) 

1  lb : 4C  Tab.  9 

•  Lud 

6 :  58C 

JO  1279  (946) 

lib: 3A8  Tab.  9 

•  Luke 

6:40 

JO  1309  (951) 

1 lb:2-30E 

Lyallpur  (706) 

10:80  lie: 5AB 

JO  1310  (950) 

1 lb:2-38 

•  Lyallpur  2 

8 : 2 AB  10: SAB 

JO  1315  (937) 

lib: SCO 

L#  1611  (969) 

8:  86 

JO  D16  (953) 

lib: 7-0BC 

M  268  (1009) 

11a:  4BC  lib:  *>A0  Tab.  9 

Jo  1328  (949) 

1  lb : 40 

•  M  63199 

9:  7f 

JO  1330  (943) 

1  Lb*. 4C0  Tab .  9 

•  Magnlf  104  Heda* 

6 : 60C 

JO  134)  (936) 

1  lb : 0A 

x  Quinn)  x  (Halteria  Heda* 

JO  1343  (948) 

1  lb : 50E  Tab.  9 

«  Osiris,  French)) 

JO  1344  (939) 

lib: 30C 

Magnum,  Mlln  u*<  (078) 

6;6A0 

JO  1343  (933) 

1  lb : 2- 3C 

(Mahndorfer  Hanna  (536)) 

p .  45 
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Maja  Abed  (304) 

7: 1C  7: 4AB  7:66  8:6C 

Nery  Sejet  (84J  ) 

7:2C  Tab.  11 

8:70  9:2B  10:1-8AB 

Mew  Cross  (545) 

17:60 

10 : 28C  10:20  10:4C0 

Newel  (441) 

1  lb : 6C  Tab.  10 

10 : 6BC  12:  4E 

•  Migrate 

9:3F  |0:  3E 

Mala  Abed  (793) 

7: 3BC  Tab.  11 

Mordal,  Carl sb.  (B16) 

10 :6C0  Tab.  11 

*  Manchuria 

lib: 5-60 

(Nora  *  Isarla  Nova) 

p .  48 

(Manchurian  »  Manchuria  (7)) 

Nordlys,  Vagenes  Norway 

(974  ) 

I  ia:  tr  1 1 b 2 a  Tab.  9 

•  Manchurian  landvar. 

1  la :6BC 

■  Norrbottens  landvar. 

l  0  :  4  -  *>  A  10:  38C  1  la:  IB 

Mandolin,  v.d.M.  ml  (879) 

7  :  4 AB  Tab.  11 

•  Norwegian  landvar. 

8 : 08C  1  la  :  ICO 

Marl  Sv.  (758,  853,  920,  1032) 

7 ; 6B  7 : 6DE  6:6£f  10:  3B 

O.A.C.  21  (select,  frow 

Hand- 

lla:?DE  Ills:  SI 

1  la : 2A  l la : 7A  lle:?C 

sheuri)  (72) 

11b: 6BC  Tab  11 

1  lb : 7AB  Tab.  11 

ochsenhauser  Rla  (548) 

Tab  10 

Marls  Baldric,  pbi  UK  (786) 

8:  1AB 

(Oderbrucker ) 

P  1 7 

Morocco*  Pallas*  (801) 

Tab.  VO 

Odin,  Cetlsd.  (860) 

7^3DF 

Morocalne  x  Pallas*  (802) 

Tab.  10 

Ogalltsu  (627) 

Tati.  10 

Maskin,  Moystad  Norway  (602) 

8:2fr  11a: 1C  1  la : 3BC 

0111.  Mja.  (439) 

10:  1 AB  1  la :  1  A  J ) a . b  AB 

11a : 6C0  Tab.  9 

1  Ib.feB  lit.:  7*4  Tat;  li 

Maythorpe,  PBI  UK  (687) 

10: 26C 

Opal  Abed  (309) 

7  :  4B  «:.MflA8  8:?CU 

•  Maythorpe,  wilde*  resistant 

6:  lEf 

1 0 : K  10 : 36  10 : 4H( 

Mentor  Abed  (679) 

10: 20E 

lit,:  3 Of 

(Mettes  Manna  (538)) 

p.  45 

Opal  6  Sv.  < 310) 

8 ^  ?Of  1  la:  3 A 

Mtanwall  (6)7) 

Tab.  10 

Osiris  (vldegird)  (800) 

Tab  5 

•  Michigan  2r. 

1  lb :  50 

J  Otra.  PBS  tamwlsto  SF  (909) 

7  :  fcf  1  la  :  ?B  lit.  : 

Midas,  Ml  In  UK  (821) 

6 : 2E  F  6 :  4£  f 

’at.  9 

•  Mildew  resistant  A 

6 :  1EF 

Paavo,  Jo.  (930) 

iid  ?o  iib:4rn 

Minerva,  foods  Bvl  nl  (696) 

7:  1-8A  7:1EF 

pal  las  Sv .  (  7 42.  10  91 ) 

7  b(  i  7  :  4  Of  7  :  Sf'f 

Mink  Marls.  PBI  uk  (822) 

9 : 4  A 

9:  4T  9.3C  Tabs  9.  11 

•  Minnesota  4 30  ( ( l Ion 

l  lit:  SCI) 

Pawl n*  w  (veil 

x  Manchuria)  ■  Sandrel) 

pannier  (Cl  1330)  (8981 

T  at  •  10.  11 

(Mlnsturdl ) 

P  17 

Patrick  w  (1065) 

9^40 

Mirja*  Sejet  (840) 

7  :  2 A8  Tab.  11 

•  Pauline 

7;8Af 

(Mlttlauer  Manna  (339)) 

p.  45 

•  peatlend 

lib  68C 

(Mjes  (67,  983)) 

p.  56 

FendO  PF  (709) 

10:  7Q 

Modla  (Cl  2483)  (615,  847) 

Tabs  2,  .  11 

•  Peragls  34 

1  0  :  6B 

Mona  Sv.  (815,  1045) 

7:60  Tab.  M 

Peragls  NeuruCht  (550) 

Tab.  8 

Montcala  (440) 

Tabs  10,  11 

Peragls  Saxonla  (331) 

Tab  7 

Monte  Cr lsto  (618 ) 

7  :  6C0  8: JCO  8: 5C0  9: 7BC 

Pernllle  Sv.  ( 1027) 

7 : 6E  8:73 

9:80  11a: 2C0  Tab.  11 

•  Perttu 

Mb:  3£ 

•  Moosburger  Rhitla 

9 :  2BC 

Peruvian  •{  707) 

Tab.  10 

(Moravia  (5a2)) 

p.  43 

•  Pf  203/7489 

6 :  1  BO 

•  Moravian  landvar. 

10:10 

•  PF  203/7748 

6  1  bC 

Morgenrot,  Nordsaat  (34) 

10 : 4C0 

•  PF  12321 

6:  ?B 

Murasakl  Mochl  (Cl  3899)  (850,  895) 

Tabs  3,  II 

•  Pflugs  Intenslv 

10:  Iff 

Mullers  Messdorfer  Coldthorpa  (343) 

1 2 :  5C0 

Pllkkio,  Mja.  (318) 

10:  7A 

•  Mullers  069 

6  :  7EF 

Plrkka,  PBS  Tawwisto  Sf 

(908) 

l±a^  6C  lib :  j  f  Tab.  9 

Tab.  6 

•  Pirol 

10:30  1  1)  :  8Bl  1  0  •  80 

Merkesort  Tr.  v.  (811) 

Tab.  6 

Plrollne,  Heine  (676) 

6  :  6 A0  9 :  3BC  j  0^50  Tab 

Merkasort  e,v  (814) 

Tab .  6 

(Plsty Jarven ) 

p.  63 

Mp  75-278  (978) 

I  lb : 4- 5C0  Tab.  9 

Pk-M  5  ( 1005) 

1  lb : SB  Tab.  9 

Mpyar,  Moystad  Norway  (803,  970) 

1  la : 44B  Tab.  11 

Pk-P  58  (994) 

1  lb : 4AB  Tab,  3 

Maked  Barley  (Sophlehpj, 

Tab.  6 

Pk-P  693  (997) 

Ubj  ABC 

Dense rk)  (436) 

•  Pluwage 

12:  7E 

Makta  Hadaka  ( 736) 

Tab.  5 

Pluwage  Archer,  Guinness 

"K  (227) 

7:  3fD  9.6BC  10. 6E  12:20 

NBckte  v.  Nepal  (9) 

Tab.  4 

•  Pluwage  Archer  25 

LLlJH 

(New, ) 

P.  47 

Plush  (Lion  m  Bearer)  (469) 

lib  ;60  Tab  1 1 
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varieties  and  lines 

Figures  /  Tables 

Varieties  and  lines 

F Igures  /  Tables 

Polar  (7a 6,  1013) 

Tab.  8 

Sir  1  PF  (  795) 

9;  SC 

Po«Q,  Jo.  (931) 

1  la : 3D  lla:6E  Tab.  9 

6-rowed,  naked  (12) 

tab .  8 

•  Prentice 

12:20  12:30 

SJ»k  (1000) 

Tab.  10 

Prentice  Abed  (313> 

10 : 5BC  )2;4DE 

Sold,  As  Norway  (966) 

7:6AB 

Prentice  Tys.  (312) 

12:4C 

Sort  byg  (423) 

Tab  .  8 

Presto  Sv.  (60a) 

1  la : 4E  Tab.  9 

Spain  ( 7J8) 

Tabs  10,  11 

Prieus  Sv.  (1030) 

10: 3-4A  Tab.  ll 

Spartan  (697) 

Hb^SO  Tab.  11 

Prlaus  11  Sv.  (226) 

10 : 3-4 A  Tab.  11 

• 

Sprat  t 

12:26 

Ptlnsesse  Sv .  (232) 

12 : 4C0 

• 

Spratt  Archer 

8:  1BC  1 2  :  ?C  12:60 

*  Prior  (syn.  Australian  Early  a.o.) 

10:40  10: 5E  ,  p.  54 

Spratt  Archer  37-3  (416) 

12: 3AB 

Pr  1  sea  w  ( 1036) 

9: BCD  Tab.  11 

Spratt  Archer  37-4  (328) 

1?: 3BC 

Proctor,  PB I  UK  (396) 

6: ICO  6:50E  7:3C  9:6B 

Spratt  Archer  37-6  (432) 

9:  1BC  12:  3CD 

10: 6PE  Tab.  11 

Standwell,  Carton*  (229) 

12  :6E 

(Pr  :,>-owetr  Hanna) 

P-  45 

Stange,  As  Norway  (960,  963) 

7 ;  6BC 

Puke  u  (316) 

1 0 :  2-  3  A 

Stallar  w  (329) 

10:20 

Puke  11  W  (317) 

10: 1-2A 

StaUar  IT  *  (437) 

9:  4AB 

Rabat  (614) 

Tab.  8 

Stella  Sv.  (1137) 

Tab.  6 

Re fo«a  Sv.  ( 10a  1 ) 

10 : 3C0 

StensgArd  (330) 

Tab.  8 

ReTsuia  (319,  963) 

Tab.  10 

Sterling  (331) 

10:  3D 

Regal  1865  (477) 

1  lb : 6E  Tab-  11 

Stewart  (Cl  6112)  (896) 

Tabs  0,  11 

•  Regal  (Clan  *  Manchuria2)  (Cl  5030) 

P-  56,  81 

Stjernebyg  (796) 

Tab.  10 

(Research,  c f.  Dawpier) 

Strengs  Franken  (syn.  of  Strengs 

8  :  2CD 

(Re*  (velvet  *  Hannchenl) 

p .  74 

Hadastteng)  (556) 

(Re*  Abed  (320)) 

P-  39,  40.  74 

Strengs  Franken  11  (557) 

8  :  2PE 

Re*  11  (429) 

Tab  .  4 

Strengs  Franken  III  (558) 

8:401  9 : TCE 

Ricardo  (7«2) 

Tab .  4 

Strengs  Hadostreng  (Hado  *  Streng) 

8 :  2C0 

Rigei  Abed  ( 321 ) 

9:2AB  10:28  10:6- 7r0 

(  559) 

1  la: 4EF 

Stevrlng  (458) 

Tab.  8 

Rika  W  (400,  1049) 

6: 3B  8 : 4 AB  8 : 5B  9.6AB 

• 

ST  1119-59 

12: 1A 

10:70 

Sultan,  Cebeco  (792) 

9 : 2C0  Tab.  ll 

Rlngve,  Vollebek  Norway  (1006) 

1 1  a : 40  Tab-  9 

Sune  Sejet  (1077) 

7:2- 3DE 

Roland  tf  ( 1061 ,  1076) 

6:  SAB 

Susan  Pi  ( 981 ) 

9:20  lab.  ll 

Rupal  Sv.  (817,  1040) 

7 : SCO  Tab.  11 _ 

Suv 1 ,  Jo.  (JO  0747)  (933) 

1  lb : 26  1  lb : 3AB  llb:7CO 

•  Rupee 

7:40 

• 

Sv.  2148 

6:2-38 

•  Russian  2 

10:SE 

(Sv.  60210) 

p .  4  7 

R  2?  (select.  fro»  Cclaiean 

L0:8E 

• 

Sv .  607)8 

)  1  a :  5E 

1  andva r . ,  USSR ) 

• 

Sv.  66433  (cf.  p.  47) 

7 :  3DE 

Salka  PF  (806) 

6:10  6 ; 6B  9:20E  Tab .  11 

Svalbr  (560) 

Tab.  10 

Salve  Sv • (  104 3 ) 

6:  7EF  10:38 

Svanhals  Sv.  (230,  1079) 

8 : 7BC  10: IDE  lla:7-BC0 

Samwy  Sv .  (1033) 

9:  7BC 

( Svansota ) 

p.  17 

*  Scandinavian  Jandvar. 

7.-6C0  10:  2E 

Swal low  Heine  (778) 

9 :  4B 

Scot*  Bere  (392) 

Tab.  10 

Sir  la  M  (1057) 

1 1  a : 88  Tab.  11 

Scot*  Coaaon  (593) 

1 2 : 3 A8 

(SpruM  (984)) 

p .  36 

Scottlsche  Annot  (3241 

Tab.  5 

* 

ta  04369 

1  la : 6B  1  lb  :  If 

•  Seed  taapli 

Ha:  10E 

• 

Ta  05864 

1 la:60  l lb:  IF 

Seger  Sv.  (Sejr,  victory. 

6 :  2BC  7:4C  8: IB  10:3C 

• 

Ta  b  7990 

1  la : 2A 

voltto)  (373) 

10 :  4C  11a: 5C0  1 1 : 20C 

• 

Ta  b  7990  ( XR ) 

11a: 2AB 

Sejet  5I/17J2  (678) 

7:  ICO 

T awn  1 ,  PBS  Taaalstz  SF  (80.  907) 

8: 70E  10:  IB 

Senat  Sv.  (1034) 

9 : 3C0  Tab.  11 

U  a : 1 AB  11  a : 2C 

Seta  Sejet  (786) 

7:  1BC 

1 1 b : 2A  1 1 b : 7C 

(Shlnrlkl ) 

p.  40 

Tapper  (924) 

Tab.  10 

(Shlro  Chlnfco) 

p.  40 

Taern  Sv.  (1078) 

7 :  3E 

Slgur  (973) 

Tab.  10 

Teeau,  Jo.  (934) 

11b: 2AB 

Sllja,  JO.  (912) 

1  lb : 28  Tab.  9 

Tellus  H  (  1064) 

8: J-40E  8 : 5BC  8:3QE 

Slab#  Sv.  (1039) 

7 :  20C  Tab.  U 

• 

Tel lua  0,  w 

8:68 

Continue*  ne»t  page 
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Table  3  continued 

Varieties  end  lines 

rigures  /  Tables 

Varieties  and  lines 

*  Tel lus  W 

8 :  5C 

*  voile  (Breuns  wise 

9  :»BC  9 : 68C 

•  Tel lus  M^O  V 

6:5BC 

x  Heines  Halse  I) 

Tern,  Heine  (803) 

10 : 7-8C  Tab.  11 

(Vulkan) 

PI  63 

•  Tervekangas 

1 1 b : 70 

Vyatka  1009  (88) 

Tjab .  10 

Tlbetania  (568) 

Tab.  8 

VI  13002  (990) 

) lb : ib  Tab.  9 

Titan  (438) 

lib: 60S  Tab.  11 

V*  14047  (1002) 

1  lb :  l BC  Tab.  9 

Togo,  Carlsb.  (882) 

7; SC  Tab.  11 

VI  17128  (1012) 

1  lb : CO  Tab.  9 

( Tokushima  Mochi  ) 

p.  40 

Vi  i 7165  (997) 

jib; JOE  Tab.  9 

Torkel  U  (883) 

9: 7QE  Tab.  11 

Vl  17236  (995) 

1  lb : IE  Tab.  9 

Trebl  (C!  936)  (446) 

1  lb : 6E  Tab.  11 

•  W  5853 

9  :  8C  9 : 8F 

Trebl  101  (473) 

Tab.  8 

•  N  5925 

12: 1RB 

Trebl  628  (474) 

Tab.  8 

•  W  5926  (Proctor  x  (Balder  ■  ((Bal- 

9:  70 

f regal  (462) 

llb:6E  Tab.  11 

|  der  x  Opal)  x  (Proctor  •  Ingrid))) 

•  Triple  i«n  lemma 

9 :  5DE 

Warrior  (Cl  6991)  (900) 

1 1 b : 6E r  Tab .  11 

Triumph  (Trumph,  DOR)  (884) 

Tabs  10,  11 

*  weihenstephan  Mildew  resist.  I  CP 

10 : 2E  10 : 4E 

Trofiaovska ja  (698) 

Tab.  4 

( WMR  I  CP) 

Tron  Sejet  (829) 

9: 4Er  l0:3£r  Tab.  11 

Welhenstephan  mildew  resist.  II 

7 : 7  -  BCD  10:?E  10:6BC 

Trysll  (83) 

Tab.  7 

(WMR  II)  (577) 

10:  70 

(Trysll  (979)) 

p.  41 

•  welhenstephan  mildew  resist-, 

8:4F 

Tunga,  Vollebek  Noreay  (1004) 

Tab.  10 

source  unknown  (WMR) 

Tyra  P F  (825) 

10:70  Tab.  11 

•  Weihenstephaner  259  (Welh.  259) 

7:  7C0 

Tystofte  25  (84) 

Tab.  7 

Welsse  Erfurter  (578) 

Tab.  5 

Tystofte  K0rs  (62,  886) 

Tabs  5,  11 

We  lam  W  (833,  1048) 

9 : 8EF  Tab.  11 

Utfe  Sejet  (1070) 

7 : 2- 3C0  Tab.  2 

white  Calami  (Cl  920)  (887) 

Tabs  4,  11 

•  Unlkua  Hind. 

1  lb: 7BC 

White  Smyrna  (579) 

Tabs  10,  11 

•  Union 

6:8D  7:7-80 

Wing  W  (804,  1046) 

8 : 2 A 0  9: 5EF  Tab.  11 

•  Universe 

6:66 

•  Wong 

6:  10E 

Vada,  roods  ovi  nl  (731) 

6:1-840  6 : 2C0  6:5 €  Tab.  11 

Wur la,  Sweden  (580) 

Tab.  10 

valkle  (629) 

Tabs  2,  4 

•  WW  5749 

7:80 

Vnn  |a  w  ( 

Tab  .  B 

Yak  Marls,  PHI  iik  (897) 

9 :4ft  9:6C  Tab.  11 

•  Venkkurl 

11a: 1A  l lb : 2 AB  llb:7B 

vmer  Sv.  (337,  1036) 

1 0 : 4C  10 :  5C  10:5f 

ventage,  Brandon  (442) 

1  lb :6C  Tab.  11 

vrlba,  Oesprer  (1072) 

9 : 68 

•  Vatonge 

7:30 

Yrjar,  vollebek  Norway  (989) 

1  la .•  48C  Tab.  9 

varde,  Vtdars.  Norway  (606,  987) 

1  la :  IE  1 1  a : 4B  llb:30 

Zelners  Oeutschmelster  (581) 

Tab.  10 

Tab.  9 

Zelners  rranken  (582) 

Tab.  10 

varunda,  roods  bvl  nl  (843) 

6:88  Tab.  11 

Zelners  rrankenperle  (503) 

10 : 40E 

vaga  Abed  (837) 

7 : 2E  Tabs  8,  11 

Zelners  Immune  (585) 

Tab.  7 

Vega  Sv.  (86) 

8 :  68C  10  :  3BC  Ua:lBC 

Zelners  Universal  (587) 

Tab.  8 

1  la : 50  llb:2C0  Tab.  9 

•  Zephyr 

6 : 48C  6: SET 

velvet  (479) 

Tabs  10,  11 

Zita  Pr  (807) 

6:10  Tab.  11 

Velvet  (Cl  4252)  <Luth  *  (Men- 

Tab.  11,  p.  6) 

Asa  Sv.  (452,  1044) 

10: 1C  1  la : 20E 

churla  x  Lion))  (906) 

Tabs  9,  11 

(Velvet  C.A.N.  1133)  (411)) 

p.  80 

9-V-19  (717) 

Tab.  6 

(velvet  Ottawa  (480)) 

p.  80 

9-V-19  (7)8) 

Tab.  6 

(Velvet  447  (478)) 

p.  80 

13-V-19  (719) 

Tab  .  6 

Velvon,  USDA  (470) 

1  lb :6E  Tab.  11 

•  (13-V-19  (720)) 

p.  41 

Vena,  As  Norway  (1001) 

1  la : 56  Tab.  9 

23-v-lB  (730) 

Tab  .  6 

victoria  (Bot.  Carden, 

Tab.  8 

•  57/510-44 

1  la : 7 AB 

Belfast)  (335) 

•  50-88  * 

9:  5C 

Vlgdls,  vollebek  Norway  (982) 

11a: SBC  Tab.  9 

•  65-44 

7:3A 

vltlr  Sv.  (1033) 

7:3Er 

•  6-row  barley 

10 : 2- 3A 

Vogels  alldew  res) stent  (573) 

Tab.  7 

•  6-row  line 

IU:5E 

(Voldaksen) 

p.  48 

•  6-row,  naked 

Tab.  8 

% 


/ 


/ 

figs  6-12.  The  inheritance  of  resistance  to  leaf  stripe  is  outlined  in  eight 
series  of  pedigrees  according  to  the  closest  relations  of  the  barleys.  6. 
The  'Vada'  series,  7.  The  'Minerva'  series,  8.  The  'Opal'  series,  9.  The 
'Kenia'  series,  10.  The  'Maja'  series,  11a  and  lib.  The  ' fllplund ' / 'Mask in ' 
series,  12.  Other  series.  The  names  of  varieties  together  with  the  percent¬ 
age  of  attack  are  placed  in  boxes  with  dot-and-dashed  and  full-drawn  lines 
for  untested  and  tested  barleys,  respectively.  The  percentage  of  attack 
after  inoculation  in  the  field  and  after  the  sandwich  method  is  separated 
by  an  inclined  quoin.  The  highly  resistant  barleys  are  set  off  in  hatched 
boxes,  rinding  of  the  position  of  the  single  varieties  or  lines  facelitates 
by  referring  to  the  coordinates. 
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The  Vada  Series 
B  C  D _ 


10, 

go! 

■V 

,  o, 


fsl 


o 


[PF  203/7748]  j  Proctor  0/*°  I  Jfqng]  "MUdew  resist.Aj 


[?F  26.3/7489]  I 


Salka  io7-H 


CpO?3213 


[Ma~ythorpe[m  [r .] 


Jessica; 

-3 - 


mut-  -ft  Betina]  I  Midas  zi/- i 


I  Balder  I  Seger  5/-~l  I  Binder  io7-l 


Sy.2148,  Long  Glumes  iV-|  lEmir  3/zo]  j  Lota  g/si~} 


Rika  9/78  |  rEarl  3~  Th,4242] 


[Crusader]  !  Syg  191  5/22  [  |  Carlsberg  10/- 


7  .2 

I 

I 

i 

3 

L 
i 

j4 


I  p_.4-M._j  Anne 

IRoIand  »_«/-  K-^eUus^p] 


[Universe]  ]Raj;7l7 j  64] 


Proctor  o/«8  |  L HP  5466]  .Abacus] 


jArk  Royal  V-| 


I  Magnum  6/-~]  -  -  £[7 


\  Claret  h/- 


iCereSj  I  Clermont  30/-I 


I  Piroline  6e/-  I  [Bordia]  I  Kenia  5/7  [Bordia]  frisia] 
iDeba  \z/~  1 

Claudia  V-  I  I  Firlbecks  HI  io/-~l  I  Balder  12/-  1  [MuUers/p69] 


[Europe  IRcth'Jj 


I  Varunda  8/5 1  _  _  _ 

HUmpHlS  lElboV-1  Ingrid  8/-|  ^Jnion]  [Heine,  Fjo^i 625-56] 


Salka  10/- 


rxrz 


B 


Figure  6 


Gull  !•>/ 


The  Minerva  Series 


[Maja  3/261  B/78- 1: 
Black  kern  2r,  Sejet  1732  »a/  •  I 


^■rMinerraia/-i  IAnla«7:i  I  Seta  68/- 1  i  Herta8  Vs}  Byg  191  s/H]  [Ingrid  >■/  ]  [Mineryaio/- 

. ‘ - 1 - r— — 1  ~  l~  I  _ _ ! 


Lami  6o/- 


iJarl3Q/-l 


^Minerva  1Q/-1  [Herta*  [Byg  191  s/zTl  Ingrid  a/-]  [Kristina To/p,  [Lofaz/f? 


Vega  Abed  22/-] 


[Miriam  1  [Simba  a/tel  [Nerve/-  i 


I  Sune  ej- 


[  Kenia  V-  I  Plumage  Archer  V~ 


^  Minerva  10/-1 


[Proctor  o/49[  IlngridV-l  Sv.  66433 


65—44  tofas/M  fMal|  4/_|  Gold.foil  Vatonga  I6dtoi67:1 
[Mandolin  V-[  1  ~~  1  — ■ — ^ 


!  [Baja  3/88 1  |  OpalV^[  [Seger  sT-H 
' "Minerva  ioT-’  (Bonus  ie/- )-  mM 


Rupee;  iPallas  V-] 1  Long  Glumes  1  ’’T- 


The  Opal  Series 


al  V-  Vega  Sv.  37/- 


a  3/26 1  ;GuU.  mut.  IBirgitta  i9/27j  Mari  8/*r, 


!  Eva  7/-  j  ISalve  is/1 


iGunilla  iV-] 


I  Pemilla  io/-1 

^Opal  7/-]  IHanna  7/3  Svanhals  zi/- 1  IMaja  3/26j  I Tammi  -a/-  i 


i  Aria  20/-: 


[NonregV  Taridvar.' : 

'  7/- 1 1  Jotun  az/-7]  I  Jotun  zz/-  ! 

1  l  1  mul 

1  L0  1611  77/n  i  J  1534  !5/~ 


•  Source  unknown 


Figure  8 


Cull  1  (Binder  i<v- 
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The  Kenia  Series 
A  B  C  D 

—  y~  Sprat  Archer  37-6  i7/~- 

fAIfa ^/ii  !  Ferov-  Beorna  «/- 
Kenia*  V_!  'Arabian  ^c/ 


Agio  *)/  ■  Kenfa  V  Balder  ia/- 


I 


*  Kenia  V-  jHaja  3/26 

T&get  i  V-  ■  1  Car  1st  e  rg  ’•  <V- 


:  Sultan  v- [  [Salkajo/-’ 
[Susan  V-  \ 


Karri  1 9/- 


[Isaria  koosburger  fth&tia 


;  Georgina  21/-  \  \  Kenia  V~1  [Gull  m~/s~2'1  H.  laevigatum 


^Keniac  s/-  "Arabian  00/-  i  Agio  9/-!  [ Delta [  Strengs  FranJcen  HI  -n/-]  Balder  u/ 


1  Kneifel  i  i/^j  f  Isaria  2?/-~i 


1  Donaria  3/i2|  [Pirpline ee  / - j 


-  n 


tt:- . . 

Hassaiv 


Emir  3/20 1 


[Debaiz/-!  [Swallow  7/-_  |  Volla 


[Caseil  s/?Vl 


_ ^ - 

Mink  '3/- 1  |Y«ki/7]  lAramir  [F}ayinajj/[3  (Patrick  j/m] 

•Kenija'v-  I  Isaria  z>/- 1 

Staffer  iff  a '  77  [ Herta  v-  j  (Pagai J/  j 


Cambrinus 

.  .  '  i 

(Europe  io/-j 

Impale;"/-  Nigra  te 
Gula  Abed  so/-'  Tron  : - 


Hellas  i  v-  i  [Pallas9'/  j  ;  Triple-awn  lemma 


(BiraHa  1  v-  i  iDanublaH/1 
pH  KeniA'v7!  [I*aria2?/-J 

(Rika*  s/raj  Bala#  16  'Yak  </ 
iYribaiV- 

Kenia  7/  [Plumage  Archer  1  i 


- HBerta3  V-1  [Senat  a/P 

50-86* 


'Sir*  zfn  ] 


.91  Ingrid’*/-  Wing  7/69 " 
'  AnajjaFTi/ta ' 


i  Kenia  V  I  [Tsana  27/- 


HP  5468  [Proctor  0/<9]  [Volla  H.  spontaneum,  m  r.  [  [Herta9  v-j  |Byg  j9i  s/«[  Carlsberg*  io  - 
Ark  Royal  7/-)  Sammy  //-[  i 

j  [Lone  ;«/- '  [Algerian  i»/-'  U  63199 

[Glttew)/-] 

[tr  5926 


[Arla^iv-  [Monte  Crtsto-m/- 
Akka  u/  i 


Gunhild  "/- 


[Breuns  Eranken  in  is/-1 
■  Kema  v-j  Isaria  27/-  Breuns  Heinrich 


7 


T-  «7ork$l  7/331 _ 

i  [lngnd«/-!  Kungs 


Herta' 7/-  Byg  1?1  »/5a[  [Clara  W  5053'  [Monte  Cristo  ao/-[  [Clara[  GaseUV'i  W  6853* 


“t; 


■f  - - 


iPrisca  a/? 


"“rrT— : 

Welam  7/3?] 


B 


D 


Figure  9 


The  Maja  Series 


B  C  D  E 

Chsvalller  V  Imperial " 

01U<  Asplund  -»V-  Binder  to/-  Cull  u/a*  Moravian  landvar.  Best  Diamant 
'  T«nua»  “  •  Opal* '  '  S»«nhil»  - 


3  1 

3 


Criewener  403  '/«*•  Pfluf*  Intensriv 
▼UR  I  CP  Isaria  “/ 

■  WaJ»  .i/^e  Kenla  ‘  -  Maje  Vw  Irish  Goldlhorpe  lfaja  3/?*]Guli  •"•/?*}  Scand  landvar 
UnUV-  Rirf'V-  HarOerp*  IV- '  ijftiWfrV/ iWMBDV-  Br.uni*i.. 

Golden  Promiaa  >«/-  Stallir  iv- •  .llintpr i  •/-  firlbecln  In  •:/ 

H  spout  H  204  Imperial  :e/-j  Heines  Haisa  I 

Norrbottens  landvar  NigraU  Impala  n/ 

Maja  •'  Opal  'Vega  9v.  rv-  Safer  *>  •  Bonui  ,  t 

’  Trom7/- 

Birgilla '<*/=7  Marla7**  Bore  <  Kilta 

Sva  ?  Salve  :»/*  JUe  */«« 


Nifrate  Impala  » 
Tron  IV- 


4  fi  *  j-  •  “Uajai  *«XaniaV  Opal  7 /  Safer 
g  m  Lenta s  -  y 


VajaVre  amer  smooth -awn.  M  ,  „ 

•  '  '  laarta^  v  Heines  Hanna  • 

iav  Opal7-'  Safer v-  _ _  _  _  _  .. 

t  :  ,  feonic  -  WMR  1  CP  Helnee  Haisa 

i  Ymerd  -  Hells  Pranken  7  -  Prior 

Hahiia  /  Bonus  is.  -  llorf enrol  i  Zeineri  Trankenperle  i :  / -  Heines  Haisa  n 


«Vaja  i  •?«  Prentice  Abed  H  -  P  ro 

Lfafipur  2  Carltberf  :o/-  Ymar  ?*•  - 
Duka  2#/-  Carlaberf  Hi*' 

Heines  Hanna  *>/-  Heines  Haisa  1  Heine  4008  Dana7/ 
Heines  Hahat*  WMR.Q"  -  Nordal'7' 


Isaria'7  Heines  Hanna  ■« 

Heines  Hates  1 

Dampier  Prior  Ymer 


Xenia  v-  Plum  af  e  Ar char  « 


7  I  51 

i  5 


'•Ifaja  VM  Perafis  34  ¥aja  V*e;  Xenia  *  - 
DrotiV-  Heimdal  *>  Kf*I  17  ^Brosti#/-' 


laarta  ^ 
trlkais 


VIA  %*/-.  Denso  *m  \ 

i  -  1Mwi2  -  Trotf**/ 


Danubjau  -  Bavaria  ij/*  Hells  Pranken  ■ 
Isaria  ^c*rv,tr£er  - 

:ittka  »/7B  :  H^ia* 7  Alfsrian  *< 


Mho  '*/  PenUo  -  Tyre 


«¥aja  ‘  LyaDpur  4  ptrol  Heines  Haisa  I  Pirol  Hein*  0$03* 
Am  eel  ».v  Daba :  ?/ - 


Rrim  barley 
Russian  2 


Figure  Hi 
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The  Asplund/Maskin  Series  I 
B  C  D  E 


Finn  landvar.  Norrbott.  landvar  Nonreg.  landvar. 
0UW*1  r Asplund  37A  !  r~Vega  "fesv-  ;  Maskin  *y-  ; 


Seed  sampl  J&mtlacd  var 

Asplund  *y  Dore  */7 1 


Vankkuri  Tam  mi  29/- !  Jidda  34/  J  Fnag  48/-  [Herse®0  A  'Forus  Bonus  i«A  Varde  79/ -  Nordlys  ' 
fa  b7990  r ’  fEdda  n 4  4 1/ - '  Monte  Cristo  aoA  ..Asa  a®9  Frisia 
Ta  b7990(Xft)  T"  -  -- -  -  -  -  ’ 

Hja  *.PoV-i  ,  AtneUW 

V«ri»7«y  lira  23/-]  Andie  Tammi  -•*■/-  I  Gull  n /a;  qac  21  is  - 


Hja  Eero  is/-;  Hie.  72802 


Paavo  w- 


Hja.12251  ]Hja.  673  ?,>./-  Pomo  '■•</- 
Hie  85508  52/] •  Hie  71884  'v 


Goliat  vn/- 

‘  ■  ; 


Opal  B 7/-  [llasjdn  <  '/-  |  Asplund  37/-  {  Jadar  VO-  Jaerbyg  Bjorne  « 

'  Domen  w7-  )  Herte  7/-  ]  ]Fr*g  <«/-  j  f  Fonts  2 1  ;  Jadar  ffsi/- 


Kristinaio/-]  fMeyjar  10/ia'. 

De  69B  3V-  Fg  672  ;n/-j  I 

M  268  37/- 

Bonue  1#/-  Varde  ts/  Jarle  «</  DS  295  Asplund  37/1  Julio  n  Rigel  r/- 

Etu”  -  'Yrjar  03/-  Presto  30/ 


.  Ringve  is/-  ] 


Lyallpur  j  7/  ]  Vigdls*  who' 

Vena  <»/- 


;H  1035  50/- 

-  s 


H  101-49  <■-«.  - 
Use  57  -’  Clermont  ”)/-  Sv  60718  Use  57,  • 


Seger  >  Vega  Sv.  17/-]  6row.  line  Bonus  uv- 

Hja  Eero  o'/-  01U</-  Manchur  landvar  Waskin  *?  Finn  landvar 

Hja  770819  '-  Ta  04389  Ta  05884 

IPirkka  as/  -  Pomo  »«/■■ 


Rja.  Pokko  75/-  Hja.  70185  se/- 
Mari.*  «/••>  57/510-44  Dometn  20  -  Mari  '/t'-  Knstina'o'- 

Gunnar  9/ 


Domen  .’»/-  Latch  Tibetaniky  Hanna  7/-  Svanhals  2  /  Kenia  '  - 
De  69B  <  >/-  Sarla  -V  - 


A  B 


C  D 

r  i  gtj  r  e  11a 


E 


F 


The  Asplund/Maskin  Series  II 
B  C  D  E 


Nordlys  eo/-'  ; 

{.  _  r  _  Pirkka'-/ 

[Bodej4/-j  [V*  13092  iv-]  [Vi  14CM7  3o7-  Vi  17128  :«/-[  VI  17165  «■/■  V4  17236  m/- 

|SUi«se/-;  Sager  V- i  “Vega  Sv  n/-"  JD  1012  33/- 

9  T. — ‘  ■  -  ■ 


2  Tammi  -9l~]  Vankkuri  [Suvi  46/ -1 


Jo  04^0 


Goliat  70/-’  iRerta  ?/- 


f 


leemuzv-j  [Jet  57/-  [Ingrid"/  Jo  0888  Jo  0893  Jo  0877  Ingnd  »/ 

spjprl 

Jo  1310  «/h  3a/j346$/5!  [Jo  1220  0/-'  Jo  1309  7/- 


Jo  1279  37/- 

'  .5. 


Jo  1344  sv- 


Jo  1352  .3/- 

select 

Jo  1155 


Opal  7/-  Perttu 
Jo  0650 


Jo  0490  Balder  ; 


A“  5  Etu,77/-  Suyj  »6,  -  Otra  /'V-  H.  sativum  Bonus  m/-  Varda  tv/-  Jo  0662  Jo  0717 

Jo  1328  *<!/- _  Jo  1103  f  )  Jo  11 19 

«/-]  Jo  1262  so/-  Jo  1330  7a/-  jo  1343  <1/  • 


Jo  1381 « /-i 


Domen  »/  [Fr®g<»/-  Paavo  70/- 

Pk-P  58  19/  Pk-P  693  :•/  -  «•••  »•" 

Da  69B_«/-!  7Fg  672  W-  lie  75-278 

[M  26  8  33/-  ;i>k-U  5  u/- 


Michigan  2r.  Lion  OAC  Zl!  i- 
Minnesota  450  [Spartan  cv-  Galore  «/- 

Lion  Bay  it'-  Manchuria  Coast 


[Gull  h/mJ  OAC  21  is/- 


Peatland  Newal  in/ 


Jo  0283. 


Plush 

Vantage  '-c/- 
IJo  1082  M*/  0111 1  '~  Asp  1  u n d  V - 

Bethge  III  [Olli  «/-  [  Vankkuri  i' Tammi  -'V  Jo  0599 

1  /  ■  "r  •  ■ ,  ■ :  1  l---  r  -J  t-  , 

Edda  34/  Jo  0554[  [Tervakangaa;  Jo  0720  ISuviia/- 

[  |  Jo  1347  «■  •-  '  Jo  1182' 

I  Jo  1364  30/-;  :  Unikulm.  Hind 

rJo  137JTTv=!  :f  T 

-  Jo  1318  28/- 

Jo  0758  H  laevigatum 

[ to  I34iv/JH  lo  1394  IV- 


Trebijo  Colsess 

Glabron  *>*/-  -  .. 

VelvonV-  Warrior  ■ 


Titan;7/-  Regal' 
Tregai  i  »  ■'  - 


l 

Jo  0774 

s.-Uv A 

Jo  1215 

select 

Jo  1315  11/- 


B 


Figure  1  i  ti 


D 


*  Cririfrj  thr  t.-vt 


F 


-  ^  - 


Other  Series 
B  e  D 

The  Archer  Series 


E 


English  landv&r 


ST  1119^59  W  5925  English  Archer  </-'> 
Haga*/-  Irish  Archer  &/-  ■»-- 

Archer,  stiff  straw  7/-J*-- 
Archer  23  «  -}i. 

Archer  Goldtorpe  4-51  Spratt 


*■  Archer  - 


Cam  ton iv- 


.  i  *]  -  - 

Spratt  Archer'  Prentice 


Spratt  Archer  37-3  :»/- 
Spratt  Archer  37-4 


.  '  Spratt  Archer  37-8  :?/- 

,/~  .  LAbed  Archer  ic/-’  _ _ _ 

-  --  Golden  Archer  V 

E_arl  30/  -  - -  — 


^Archer  35  i  :T/~  ] 

^-^Archer~217T:v 

c('Huines  Archer  is 7^]) 
Danish  landvar. 

Plumage’  Chevallier  7 

Plumage  Archer  3/-  Diamant  u/- 
Plumage  Archer  25 


Archer. 

•Prentice-^ 

Prenttce  Tjra  „v-  .  Prentice;  Abed  V-'  Maja  V^' 

-  Z  ....  ..  ■ _ —  •  —  i 

Sv  Prinsesse  a/i.v  Carlsbergjo/- 


The  Chevallier  Series 


Scots  Common 

Brage  i«  -  »■> 

Chevallier  Tys  */-  '»> 


Mullers  Mess  Gold.  «/- 

“9  . . 

Goldthorpe  io/- 
-Chevaliier  V-"**  — 


Spratt  Archer 

[New  Cross 
Chevallier  n  ie/- 1 


^Golden  Drop  icy-1 
^Golden  Melon  ?/-!  •  Fan 

i  iStandwell  7/-] 

Invincible  3/59 ! 


7 


The  Bethge  Series 


Bohemian  landvar. 

Impari  m/-;  *  Bothg*  H  y*  i  Bethge  ID  v-' 
;  Pranks  Hohanlohar  C/jj  |  Bethge  III  mt  .* 


B 


Bethge  XOI »/-] 

sabot. 

iBetzes  -/»  4.  1 7/a  i 

C  D 

Figure  12 


(cf.  Fig.  12:7-800)  and  ’Dili'  4/-  (Tig.  llb:6-7AC).  They  have 
both  the  same  level  of  resistance  as  'Jo  1341'  4/1  after  inocu¬ 
lation  in  the  field.  So,  there  is  a  chance  that  one  of  these  re¬ 
sistances  is  carried  along  to  'Jo  1341'  4/1  instead  of  the  sus¬ 
ceptibility  which  is  egually  present  in  the  ancestors  and  may 
partly  occur  in  'Jo  1394'  13/-. 

On  the  basis  of  this  analysis,  we  find  it  most  probable  that 
this  high  resistance  originates  from  H.  laeviqatum. 

This  leaf  stripe  resistance  came  apparently  by  mere  chance  into 
the  barley  breeding  together  with  the  Laeviqatum  resistance 
(gene  M  l- ( La  )  )  to  powdery  mildew  ( E ry s i phe  q  ram  in  is  DC.  f.  sp. 
horde  i  Em.  Marchal).  The  two  diseases  are,  however,  independent¬ 
ly  inherited  as  the  resistance  to  leaf  stripe  occurs  in  only  13 
out  of  33  tested  Ml-(la)  powdery  mildew  resistant  varieties.  We 
propose  the  term  "  Vada - r es  i  s t ance "  for  this  resistance  that  so 
often  became  transferred  to  the  offspring.  One  V ada - r es i s t an t 
line  ('Jo  1341',  see  below)  was  found  without  the  Laeviqatum 
resistance.  Ten  others  have  another  type  of  resistance  to  leaf 
stripe  and  the  last  ten  are  susceptible  or  highly  susceptible. 

The  Vada-resistance  was  first  observed  in  the  formerly  widely 
grown  variety  'Zita'  0/2  (KNUDSEN,  1980)  (Fig.  6:1B).  Other 
Vada-resistant  varieties  and  lines  were  traced  during  the  estab¬ 
lishment.  of  the  pedigrees  (Figs  6,  7,  lib).  The  Norwegian  line, 
'H.  8139'  0/2  (Tig.  6:2BC)  came  from  the  Pajbjerg  line  12321 
which  is  a  sister  line  to  'Zita'  (Fig.  6:2B)  and  'Jessica  S  v .  '  , 
the  parents  of  which  both  have  'Vada'  as  one  of  their  ancestor:; 
(Fig.  6 : 1 - 2 CD ) .  'Jupiter'  2/0  came  from  'Bet  inn',  "elected  as  a 
mutant  in  'Vada',  and  the  susceptible  'Midas'  21/-  (Fig.  6  :  2  L  I  i  . 
'Vada'  0/0  x  'Sv.  2148',  which  is  most  likely  less  resistant, 
gave  'Alva'  1/0  (F  igs  6:ICD,  6 : 3B )  .  'Vada'  0/0  x  'Crusader'  gave 
'luke',  and  'Vada'  0/0  x  'Zephyr'  gave  'the  highly  resistant 
'Georgie'  0/0  and  'Lud'.  Neither  'Luke'  nor  'lud'  were  tested, 
but  'Luke'  x  ('Lud'  x  'Armelle'),  however,  resulted  in  the  high¬ 
ly  resistant  sister  varieties  'Cerise'  0/1,  'Golf'  0/0,  and 
'Koru'  0/0  (Fig.  6:4-3D)  which  fnr  these  reasons  we  believe  have 
the  Vada-resistance. 
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'Jonna'  0/0  (Fig.  6:8BC)  may  have  the  Vada-reaistanre,  taut  t h  i  a 
requires  that  '  S  a  1  U  a  '  10/-  i  '  V  a  d  a  '  0/0  x  '  1 1  b  o  '  4  /  -  )  is  or  has 
been  heterogenous.  If  this  is  not  the  ease  it  must  have  (jut  the 
resistance  from  'Union*  or  the  Heine  line  via  'Lauda'  jtig. 
6 : 8 AE  )  . 

0.  'Minerva'  derivatives.  A  few  varieties  may  have  the  V aria-re¬ 
sistance  derived  from  'Minerva'  10/-,  but  this  requires  that 
this  variety  is  or  has  been  heterogenous  (rf.  the  discussion. 
'Minerva'  10/-  x  'Bonus'  18/-  gave  the  highly  resistant  'Bomi' 

3/0  though  none  of  the  parents  had  a  comparable  resistance,  and 

a  cross  between  the  susceptible  'Arnmir'  21/-  and  1  Bom  i  '  3  0  re¬ 

sulted  in  the  hiqhiy  resistant  'Havila'  0/1,  and  the  highly  re¬ 
sistant  ' A 1 f '  0/1  is  a  mutant  in  'Bomi'  5/0  (Fig.  7:4-5AB;. 

Also  'Uffe  Sejet  '  0/0  may  have  got  its  resistance  from  'Minerva' 

10/-  as  it  may  have  come  neither  from  'Kristina'  nor  from  the 

complex  crossing,  (  '  8  y  g  191'*  5/22  x  'Herta'li  7/-)  x  'Ingrid' 
8/-.  The  level  of  resistance  in  the  brother  variety  ' Sune  Sejet' 
6/-  may  have  come  from  this  complex  or  from  'Minerva'  10/-  (Fig. 
7: 2AE)  . 

C.  Other  hiqhiy  resistant  barleys  1.  Another  six  highly  resist¬ 
ant  barleys  were  traced  in  the  interrelated  northwest  European 
series.  'Opal'  7/-  x  'Seger'  5/-  ('Victory',  ,'Sejr',  'Voitto') 
resulted  in  the  highly  resistant  variety  'Freja  Sv.'  2/1.  How¬ 
ever,  as  neither  its  parents  nor  their  ancestors  had  that  level 
of  resistance,  it  may  suggest  an  additive  or  transgressive  ef¬ 
fect  from  the  parents  (Figs  8:1AB,  10:4BC).  An  analogous  situa¬ 
tion  holds  for  the  t  innish  line  'Jo  1345'  0/5  (T  ig.  llb:2-3C). 

The  highly  resistant  'Alfa'  2/1  should,  according  to  the  breed¬ 
er,  be  a  selection  in  the  more  susceptible  'Kenia'  5/-,  but  its 

*  Byg  191  =  Barley  191  (Eng.)  =  pallidum  191  (French)  =  " Hordeum  pallidum 
cevada  vulqare"  -  No.  191  in  the  barley  collection  at  the  Royal  Veteri¬ 
nary  and  Agricultural  University,  Copenhagen.  Used  as  donor  of  nematode 
resistance  (ANDERSEN,  1961). 


-  3  9- 

real  relationship  is  questionable  and  will  be  dismissed  be  1  my 
(Fig.  9  :  1 A  )  . 

'Prisca'  with  3  and  5. 3S  attack  after  the  two  methods,  respec¬ 
tively,  may  or  may  not  belonq  to  the  highly  resistant  barleys, 
but  it  is  impossible  to  trace  this  pattern  of  resistance  in  its 
complex  ancestry  (Fig.  9:8A-E,  and  cf.  the  following  section:  D. 
The  'Opal',  'Kenia',  and  'Maja'  series,  p.  49  )  . 

D.  Other  highly  resistant  barleys  11  .  Forty  other  highly  resist¬ 
ant  barleys  were  not  interrelated  with  the  northwest  European 
barleys  (Tabs  4-6).  Almost  the  only  we  know  about  them  is  that 
some  of  them  have  been  tested  also  by  others.  Ihis  will  be  dis¬ 
cussed  below. 

'Rex  II'  0/0  from  Denmark  belongs  between  the  ten  most  resistant 
of  these  barleys  (Tab.  4).  It  was  selected  as  especially  nema¬ 
tode-resistant  in  the  nematode-resistant  'Rex  Abed'  by  Professor 

Table  4 .  Percentage  of  attack  of  barley  varieties  and  lines 
other  than  those  of  the  interrelated  northwest  European  series 
highly  resistant  to  leaf  stripe. 


Varieties,  lines 
and  places  of  origin 

I  noc  u 1  a  t ion 
in  the  field 

1 nocu 1  at i on 
with  the 
sandw l ch 
method 

Black  Russian  (Cl  2202)  (USSR) 

0 

0 

Hodia  (Cl  2483)  (Uruguay)  two  samples 

0 

0 

Nackte  v.  Nepal  (Nepal) 

0 

0 

Rex  II  (Denmark ) 

0 

0 

Ricardo  (Cl  6306)  (Uruguay) 

0 

0 

T ro f i movska ja  (Armenia) 

0 

0 

Valkie  (Cl  5748  )  (USSR) 

0 

0 

White  Gatami  (Cl  920)  (China) 

0 

0 

Cl  3694  (Egypt) 

1.0 

0 

Cl  4623  (Japan)  three  sample1' 

0.7 

0 

Average 

0.2 

0 
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Table  5.  Percentage  of  attack  of  bailey  varieties  and  lines 
other  than  those  of  the  interrelated  northwest  European  series 
highly  resistant  to  leaf  stripe  but  different  from  zero  attack. 


Varieties  and  places 
of  origin 

Inoculation 
in  the  field 

Inoculation 
with  the 
sandwich 
method 

Cheyney  (  -  ) 

2.0 

0 

Chirley  (Irag) 

4.0 

2  .  5 

Cornutum  (Cl  2215)  (U.S.D.A.) 
two  samples 

0.5 

1 . 0 

F ranken t ha  1  e r  Pfalzer  (Germany) 

0 

1 .6 

Ishtar  (Cl  1615)  (China) 

0 

3 . 4 

Murasaki  Mochi  (Cl  5899)  (Japan) 
t  wo  samp  1 es 

1  .  5 

1  .  7 

Nakte  Hadaka  (Japan) 

0 

3.7 

Osiris  (Sweden)  primitive  6r. 

1.0 

1  .4 

Scottishe  Annot  (  -  ) 

3.0 

0.7 

Tystofte  Kors  (Cl  918)  (Cl  6503) 
(Denmark)  two  samples 

0 

4 . 5 

Weisse  Erfurter  (Germany) 

2.0 

4 . 9 

Average 

1  .  3 

2.5 

C  .  A  .  Jorgensen.  'Rex  Abed'  had  a  10 %  attack  after  field  inocula¬ 
tion. 

Eleven  other  barleys  that  tend  to  be  a  little  less  resistant  to 
leaf  stripe  (Tab.  5)  than  the  above-mentioned  ten  originate  from 
almost  as  many  different  localities.  'Osiris'  is  a  primitive, 
nema t ode  -  res i s t an t  barley  collected  by  Videgard  in  5weden.  It 
has  neither  anything  to  do  with  the  French  nor  the  German  'Osi¬ 
ris'  (cf.  ARIAS  et  al.,  1983).  'Nakte  Hadaka'  originates  from  a 
cross  between  'Tokuskima  Mochi',  selected  in  'Shiro  Chinko',  and 
'Aka  Shinriki'  selected  in  'Shinriki'  (BAUM  et  al.,  1985). 


Based  on  our  study  of  the  literature,  the  old  Danish  variety 
'Tystofte  Kors'  (Tab.  5)  appears  to  be  the  first  variety  in  the 
world  that  is  described  as  resistant  to  leaf  stripe.  It  is  still 
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resistant  in  our  experiments  as  well  as  those  in  USA  and  Canada 
(cf.  the  discussion).  According  to  MORTENSEN  (1909)  and  1VERSEN 
(1915)  'Tystofte  Kors'  should  be  the  same  as  or  selected  in 
'Tystofte  25'  (Tab.  7).  They  are  both  highly  resistant  after 
inoculation  in  the  field,  but  the  former  had  4.5  and  the  latter 
18.2?o  attack  in  the  sandwich  test  (Tabs  5  and  7). 

In  1958  J.  Sandfaer  (Rise,  Denmark)  got  seeds  of  ten  pairs  of 
6-rowed  us.  2-rowed  isogenic  barley  lines  from  G.A  Wiebe 
(Beltsville,  USA).  The  lines  designated  9-U-19,  lJ-v-19,  and 
23-U-18  were  highly  resistant  to  leaf  stripe  both  as  6-  and  as 
2-rowed.  Four  of  them  were  tested  by  both  methods  (Tab.  6). 
These  isogenic  lines  were  made  either  in  'Manchuria'  or  in  'Bet- 
zes'  (J.G.  Moseman,  Beltsville,  USA,  pers.  comm.).  The  former 
were  not  tested  in  our  experiments  whereas  'Betzes'  (Cl  6398) 
was  highly  resistant  in  the  sandwich  test  (Tig.  12:8CD).  These 
isogenic  lines  might  presumably  have  got  their  resistance  from 
'Betzes'  . 

The  Latin  names  of  the  botanical  barleys  were  given  by  the  col¬ 
lector  who  in  most  cases  deposited  them  in  the  Botanical  Garden 
of  Copenhagen  in  1939  (Tabs  6  and  7). 

Tab.  7  contains  21  barleys  which  were  highly  resistant  to  the 
inoculation  in  the  field.  A  few  of  them  were  moderately  resist¬ 
ant  after  inoculation  with  the  monospore  culture  using  the  sand¬ 
wich  method,  whereas  the  others  were  susceptible  or  highly  sus¬ 
ceptible. 

Two  samples  of  the  old  Norwegian  land  variety  'Trysil'  were  in¬ 
cluded  in  our  screening.  No.  83,  which  have  been  in  the  KVL  col¬ 
lection  for  many  years,  and  no.  979,  which  was  recently  provided 
by  Professor  Erling  Strand.  No.  83  had  l?o  and  11  To  attack  after 
inoculation  in  the  field  and  with  the  sandwic,h  method  (Tab.  7), 
respectively,  whereas  no.  979  had  84 To  attack  after  inoculation 
in  the  field.  Therefore,  it  may  wonder  if  these  two  samples  be¬ 
long  to  the  same  variety.  The  bicnly  resistant  varieties  'Piik- 
kio',  'Bethge  II',  'franks  Hohenloher',  and  'Betzes'  are  delt 
with  in  the  following  section. 
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Table  6.  Percentage  of  attack  of  botanical  barley  and  experimental 
lines  (cf.  Material  and  Methods)  highly  resistant  to  leaf  stripe. 


Names  or  designation 
and  places  of  origin 

Inoculation 
in  the  field 

Inoculat ion 
with  the 
sandwich 
method 

Black  smooth-awned  (  -  ) 

2.0 

4  .  1 

H .  d i s t i chum  L.  (Dijon) 

2.0 

2  .  1 

H  .  distichum  L.  (Nantes) 

3.0 

4  .  7 

H .  distichum  L.  (Pav/ia) 

0 

(l.B 

H .  distichum  L.  var.  nigrum 
x  tr  if  urea  turn  '’Tabor) 

1.0 

1  .4 

H .  distichum  L.  spp.  zeocrithum  L. 
(Vogt  ) 

2.0 

2.9 

H  .  tetrastich um  var.  ag  r i c  r i t  hum 
(Delft) 

0 

0. 7 

H .  tetrastichum  var.  nigrum  Cev. 

(  L  i  s  b  o  n  ) 

0 

2  .  R 

H .  vu 1 g a  re  L.  (Met?) 

1  .0 

2.2 

H  vu 1 ga  re  L.,  naked  (Manchester) 

n 

0  .  7 

H  vulgare  L.  var.  nigrum  (Cluj) 

n 

4  .  5 

Msrkesort  710  x  li  (Denmark) 

3.0 

n 

Markesort  e,  v  (USA) 

n 

n 

Maerkesort  Tr.,  V  (J.  1293  )  (Wales) 

n 

n 

Naked  barley  (Sophiehoj,  Denmark) 

3.0 

3 . 9 

9 - v - 1 9  (Wiebe,  USA)  6r 

0 

0.7 

9-V-19  (Wiebe,  USA)  2r 

4.0 

1  .  3 

13-V-19  (Wiebe,  USA)  6r 

0 

0 

23-v-lB  (Wiebe,  USA)  6r 

4.0 

0 

Ave  rage 

1.4 

1  .  7 

4. 1.2. 2.  Moderately  resistant  barleys 

A  relatively  large  number  of  barleys  were  moderately  resistant 
or  moderately  susceptible  in  all  the  series  (Figs  6-12).  It  is 
possible  to  trace  the  heredity  of  the  resistance  or  susceptibil¬ 
ity  from  ancestors  to  offspring  with  a  reasonable  degree  of  sig¬ 
nificance  for  many  of  these  barleys. 
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Table  7 .  Percentage  of  attack  of  barleys  resistant  to  leaf 
stripe  after  inoculation  in  the  field  but  susceptible  when 
inoculated  with  a  monospore  culture  by  the  sandwich  method. 


Names  or  designation 
and  places  of  origin 

1 noculat ion 
in  the  field 

Inoculation 
with  the 
sandw ich 
method 

Dorsett  (Cl  4821)  (selected 
from  Chinese  Ottawa  60) 

0 

6 

H .  vulgare  L.  (Vilno)  violet,  naked 

0 

8 

M  .  Iowa  ( USA ) 

0 

9 

H .  vulgare  L.  (Oslo)  violet,  naked 

0 

11 

Trysil  (Norway) 

1 . 0 

11 

H.  vulgare  L.  var.  hexastiehum 
(Leipzig) 

0 

14 

Harnbarley  ( Ga t e r s  1  eben  ) 

1.0 

15 

Peragis  (Saxonia) 

0 

17 

H .  vulgare  L.  var.  mac  ro 1 ep  i s  (Vogt) 

1.0 

17 

Tystofte  25  (Denmark) 

1.0 

18 

H.  hexastiehum  L.  (Rouen) 

1.0 

23 

Zeiners  Immune  ( Ga t e r s  1  eben  ) 

0 

26 

H .  d is t i chum  L.  var.  deCiciens  (  -  ) 

0 

28 

H  .  vulgare  L.  (Lisbon) 

0 

36 

H .  vulgare  L.  var.  macrolepis 
( Kaunas  ) 

0 

37 

Vogels  mildew  resistant  62/125 
( Germany  ) 

0 

38 

Koosdorfer  fr.  Zaya  ( Ga t e r s 1 eben  ) 

1.0 

38 

F  inne  (Norway)  two  samples 

0 

40 

Gatami  (Cl  1413)  (Australia) 

0 

41 

H .  vulgare  L.  var.  polgstichum 
(Marbourg) 

0 

52 

H .  vulgare  L.  (Lyon) 

0 

80 

Ave  rage 

0.3 

/ 

26.9 

A.  Series  of  old  barleys.  The  breeding  of  barley  was  initiated 
in  the  second  half  of  the  19th  century  by  selection  in  the  het¬ 
erogenous  local  barleys  or  land  varieties.  On  picking  up  heal- 
thy-looking  plants  from  fields  with  a  certain  level  of  disease- 
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-pressure  may  now  and  then  have  resulted  in  selecting  of  resist¬ 
ant  plants.  This  may  be  the  reason  why  several  old  varieties 
have  a  reasonable  level  of  resistance.  The  'Archer1,  1 Chevalli- 
er 1 ,  and  'Bethge'  series  presented  in  Fig.  12,  and  the  'Hanna' 
series  included  in  fig.  10  may  constitute  such  examples. 

Selections  in  'Archer'  (fig.  12.-1-4AF)  have  apparently  resulted 
in  different  levels  of  resistance  or  partial  resistance,  and 
selections  after  the  crosses  with  either  'Spratt'  or  'Plumage' 
did  not  make  any  change  in  this  apart  from  'Earl'  30/-  which  is 
susceptible  (Fig.  12:3C). 

The  level  of  attack  in  ‘Carlsberg’  10/-  (’Prentice  Abed1  x 
’Maja1)  may  be  traced  back  to  'Archer’  via  ’Prentice  Abed1  8/- 
and  ’Prentice’  as  the  other  parent  ’Maja1  3/26  had  a  lower  level 
of  infection  after  inoculation  in  the  field. 

Selections  in  'Chevallier1  7/-  (Fig.  12:5-6AE)  resulted  ob¬ 
viously  in  different  levels  of  resistance  comparable  to  those  of 
'Archer' . 

'Chevallier'  7/-  x  'Imperial'  16/-  (cf.  the  'Chevallier'  and 
'Bethge'  series  in  Fig.  12)  gave  'Bestehorn  Diamant'  (Fig.  10: 
IDE)  from  which  were  selected  both  'Svanhals'  21/-  (Fig.  10:1DE) 
and  'Primus'  38/-  (Fig.  1 0  :  3  -  4  A  )  .  The  different  levels  of  attack 
on  these  two  varieties  are  hardly  surprising  when  seen  on  the 
background  of  the  apparent  heterogenicity  of  'Chevallier'. 

'Bethge  II'  1/3  (Fig.  12:7-8BC),  which  is  selected  from  a  Bohe¬ 
mian  land  variety,  is  highly  resistant  and  its  cross  with  the 
susceptible  'Imperial'  16/-  resulted  in  the  highly  resistant 
'Franks  Hohenloher'  0/3.  'Betzes'  (Cl  6398)  -/ 1 .4  suggests  to 
have  its  resistance  from  'Bethge  II'  1/3,  too.  A  second  sample 
of  'Betzes'  proved  susceptible.  The  two  s'amples  have  the  same 
isoenzyme  pattern. 

The  'Hanna'  or  'Old  Hanna'  land  variety,  whatever  it  may  be 
(Fig.  10:5-8A),  must  have  been  heterogenous  in  several  charact¬ 
ers.  It  constitutes  the  starting  point  for  a  large  part  of  the 
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barley  breeding  in  Europe  through  the  mass  selection  in  it,  r f . 
PLARRE  and  HOFFMANN  (1963)  and  the  detailed  outline  presented 
below  of  the  varieties  included  in  our  screening: 


Moravia  33/- 
Hajnas  Hanna  36/- 
Hannchan  17/544 


Criawaoer  403  1/88  ■». _ 

Mlttlauer  Hanna  19/- 


Hails  Hanna  27/- 

wMahndorfar  Hanna  11/- 


V Kneitei  IV 


Binder  12  10/- 


Mattes  Hanna  10/- 


>  Binder  35  10/- 


Of  these  selections,  'Moravia'  has  been  mentioned  as  synonymous 
with  'Hanna'  (cf.  BAUM  et  al.,  1985;  and  T  ig.  10:1D).  At  least 
three  levels  of  resistance  were  found  among  these  selections 
after  inoculation  in  the  field.  About  half  had  10 %  diseased 
plants  including  'Hanna'  itself  as  it  appears  today  and  'Binder 
Abed'  with  'Binder  Abed  12'  and  'Binder  Abed  35'.  Only  'Hann- 
chen '  and  'Criewener  403'  were  tested  with  the  monospore  cul¬ 
ture.  In  this  connection  compare  'Criewener  N.2.'  and  'Criewener 
96'  (Tab.  10). 

The  highly  resistant  'Piikkio'  3/3  (f  ig.  1 0 : 7  A  )  ,  which  is  syno¬ 
nymous  with  'Pukkionohra'  according  to  BAUM  et  al.  (1985),  is 
selected  in  a  Finnish  land  variety  (Note  a  typing  fault:  u  vs. 
i i ;  -ohra  =  barley). 

'Piikkio'  3/3  x  'Binder  Abed'  ID/-  gave  'Helmi'  14/-  with  the 
level  of  attack  equal  to  that  of  the  latter  parent.  'Puke'  17/- 
x  'Binder  Abed'  10/-  gave  'Puke  II'  11/-  (Fig.  10:1  —  3A)  which 
had  also  the  level  of  attack  of  'Binder  Abed'  10/-. 

'Primus'  38/-  x  'Gull'  14/52  (Fig.  1 0 : 2  - 4  A )  gave  'Primus  II1 
19/-  which  may  have  its  level  of  susceptibility  From  either 
the  heterogenous  background  of  'Primus'  or  from  'Gull'. 

B.  The  'Vada'  series.  'Anna  Abed'  11/-  (Fig.  6 : 4E  )  has  probably 
its  moderate  resistance  from  'Carlsberg'  10/-  via  'Abed  0625'  as 
it  has  less  likely  come  from  'Midas'  21/-.  'Claudia'  7/-  (Fig. 
6:7B)  seems  to  be  intermediary  betwpen  the  resistance  of  the 
parents.  'Varunda'  2/51  (F  iq.  6:8B)  is  almost  as  resistant  as 
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the  'Vada'  parent  after  inoculation  in  the  field  but  opposite  to 
this  it  is  very  susceptible  after  inoculation  with  the  monospore 
culture  using  the  sandwich  method.  'Salka'  10/-  (f lq.  6:8Bi 
seems  to  have  been  heterogenous  as  mentioned  above.  'Salka'  must 
have  got  this  condition  from  'Elbo'  4/-.  'Elbo'  A/-  and  'Pendo' 
7/-  are  sister  varieties  after  'Drost'  19/-  x  'Rika'  9/78  (f  lq. 
10 : 7CD  )  both  of  which  may  carry  the  he t e r ogen  i  c  i  t y  from  'Kenia' 
5/-  as  discussed  below.  The  background  for  the  level  of  resist¬ 
ance  in  'Roland'  12/-  (Fig.  6  :  5  A  B  )  ,  'Claret'  14/-  (fig.  6 : 6  E  F  i  , 
and  'Magnum'  6/-  (Fig.  6 : 6B )  cannot  be  traced  on  the  basis  of 
the  present  results. 

C.  The  'Minerva'  series .  The  levels  of  resistance  in  the  sister 
varieties  'Mirjam'  12/-,  'Simba'  3/19,  and  'Mery'  8/-  from  Sejet 
(Fig.  7  :  2  A  C )  may  be  traced  back  to  the  ancestors.  'Mirjam'  and 
'Nery'  are  equal  to  either  'Minerva'  ID/-,  'Herta'  7/-  or  'Ing¬ 
rid'  8/-  whereas  'Simba'  3/19  is  equal  to  'Byq  191'  5/22.  'Sune 
Sejet'  6/-  (Fig.  7 : 3DE  !  may  have  its  resistance  from  the  same 
source  or  from  'Kristina'  10/-  (Fiq.  7 : 20E  )  ,  but  it  is  different 
from  the  brother  variety  'Uffe  Sejet.'  0/0  as  mentioned  above. 

'Proctor'  0/49  (Figs  6:5DF  and  9 :  6B )  may  be  conditioned  with  re¬ 
sistance  genes  from  either  'Kenia'  5/-  or  'Plumage  Archer'  3/-. 
and  may  be  regarded  as  a  transgressive  product  of  these  genes. 
If  this  is  the  case,  'Ark  Royal'  7/-  (Fig.  9 : 7  A  B }  and  'Sammy' 
7/-  (Fig.  9:7BC)  may  have  their  resistance  gene  from  'Proctor' 
0/49  though  they  could  have  got  their  resistance  from  the  un¬ 
tested  'HP  5466'  (cf.  Tab.  3)  and  'Volla'  x  '  H  .  spnntancum , 
m.r.',  respectively. 

The  high  susceptibility  in  'Proctor'  0/49  after  inoculation  with 
the  monospore  culture  was  obviously  transferred  to  'Lofa'  2/51 
and  to  'Inqa'  3/50  (Fig.  7:4CD)  via  'Mala'  4/-  (Fig.  7 :  3 BE  )  . 
Further,  the  'Proctor'  genes  may  have  beer.’  transferred  to  'Keti' 
1/31  (Fig.  7 : 5  C  )  via  'All.  297'  ('Proctor'  x  'Ingrid')  though  it 
may  have  instead  the  conditions  from  ' R u p a  1 '  3/25  (Fig.  7:5CD). 
In  this  connection,  it  should  be  mentioned  that  two  samples  of 
'Rupal'  were  included  in  the  screening,  'Rupal'  17/-  (No.  817) 
and  'Rupal'  3/25  (No.  1040)  of  which  the  latter  are  provided 


from  the  breeder.  They  differ,  however. 
Confer  the  following  out  1  me: 
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Man  3/26  Kama  5/-  Plumage  Archar  3/- 

-  n — ===J  c= - T  1 

Proctor  0/49  Ingrid  8/- 
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the  crossing  between  ’Maja'  5  26  and  t  tie  prnhahlx  resistant  pin- 
duct  of  ’  Seger  Si.'  '>  -  x  'Opal'  7  -  gave  'Harms'  i8  -  and 
'Vmer'  2  2/-  If  iqs  7:4AC  and  lt):4BDi  wtiirti  mai  tie  explained  t  i  nm 
a  probable  tie  t  e  r  ngenei  i  t  y  in  'Maja'  as  discussed  below.  'ft.,.  |  ■ 
8/4S  and  'Pallas'  4/-  are  X-ray  mutants  in  •Bonus'  1  ig.  7:4- 
6BC )  .  Besides  t b  i  s  ,  'Bonus'  seems  to  have  a  one-gene  r  and  I  t  i ,  nml 
susceptibility  where  it  is  involved  m  the  Asplund  Maskin  series 
(lab.  91,  and  finally,  'Bonus'  18  -  x  'Minerva'  10  -  gave  t  tie 
highly  resistant  variety  'Bonn'  I/O  which  is  referred  under  I h, 
Vada-rpsi  stance  ( t  i  rj .  7  :  9  R  )  . 

four  samples  of  'Mari'  were  included  in  our  screening,  'H.  i  i 
22/-  (No.  798,  KVI  )  ,  'Mari'  45/-  .'No.  895,  Risn>,  ’Mail’  2 7  - 
(No.  920,  Iceland),  and  ’Mari'  8/49  (No.  1052,  Svnlnf;  of  which 
at  least  the  Svalbf  sample  from  the  breeder  is  different  from 
the  others.  The  sister  varieties  'Sold'  7/-  and  'Stange'  5  92 
from  'Ingrid'  8/-  x  'Mari'  8749  are  equal  to  t  tie  parents  (t  ig. 
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diseased  plants  make  it  questionable  and  points  bark  to  the  sus¬ 
ceptible  KVI  sample  of  'Mari'. 

The  origin  of  'Gunilla'  17/-  is  rather  complex  (liq.  8:7CD>;  it 
is  so  closely  connected  with  'Birqitta'  19/27,  however,  that  it 
is  likely  that  its  susceptibility  comes  from  this  variety.  'Per- 
n  i  1  1  a  '  10/-  (Fiq.  7  :  6E  )  from  the  crossing  of  'Gunilla'  17/-  x 
('Birnitta'  19/27  x  'Mari'  8/43)  may  likewise  have  the  resist¬ 
ance  of  'Mari'  8/49. 

The  other  barleys  with  'Mari'  as  one  of  the  ancestors  are  men¬ 
tioned  under  the  series  to  which  they  belong. 

Two  samples  of  'Pallas'  were  included  in  our  screeninq,  'Pallas' 
24/-  (No.  742,  KVI)  and  'Pallas’  4/-  (No.  1031,  Svalofi,  with  a 
difference  like  that  found  in  'Mari’.  'Pallas'  4/-  crossed  with 
' He  r  t a '  7/-  qave  'Hellas'  19/-  (Tiq.  9:9Bf)  which  may  hardly  be 
explained  unless  ‘Pallas'  have  been  heteroqennus  as  could  be 
sugqestedonthat  mentioned  above.  '  T  a a  rn  '  7  '  -  'Tig.  7  :  3F  1  from 
a  product  of  'Pallas'  4/-  x  'Hellas’  19/-  and  'Kristina'  10/- 
may  equally  well  have  its  level  of  attark  from  'Pallas'  and 
'Kristina'.  'Jenny'  0/18  has  the  same  parents  but  its  level  of 
attack  can  hardly  be  explained  on  this  basis  when  one  takes  note 
of  the  sample  received  from  the  breeder.  Another  sample  (cf. 
Tab.  3)  of  'Jenny'  tested  was  on  a  level  with  '  T  a  a  r  n '  .  The 
closely  related  'Senat'  8/-  (f  ig.  9:9CD)  constitutes  a  compara¬ 
ble  case  . 

' V i s  i  r '  5/-  may  have  its  level  of  resistance  from  'Pallas'  4/- 
(F  ig.  7:5EF),  whereas  the  background  for  the  resistance  in 
'Togo'  7/-  (Fig.  7 :  9C  )  cannot  be  traced  as  this  variety  is  the 
result  of  'J3'  back-crossed  three  times  into  'Pallas'  4/-  and 
this  again  five  times  into  'Inis'  (('Nora'  x  'WMR 
II')  x  ('Voldagsen'  x  'Ingrid'))  which  is^not  included  in  our 
screeninq . 

'Balder'  12/-  (F  ig.  7:7B)  has  its  level  of  resistance  from 
either  'Gull'  14/32  or  a  Scandinavian  land  variety,  and  'Bine' 
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13/-  (fig.  7:7B)  ma>  have  its  resistance  from  either  'Balder' 
12/-  or  'Minerva'  10/-. 

The  background  for  the  level  of  resistance  in  '  Bente  '  7  /  -  (Fig. 
7:8C)  cannot  be  traced  in  the  present  screening.  'Balder'  12/- 
x  '  M  a  j  a  '  3/26  gave  'Stallar  W  '  17/-  (Fig.  1 0 : 2  D  ;  with  a  resist¬ 
ance  equal  to  the  sum  of  those  of  the  parents,  but  it  might  come 
from  the  more  susceptible  component  in  'Maja1,  cf.  the  following 
section. 

D.  The  'Opal',  '  K  e  n  i  a  '  ,  and  'Maja'  series  .  'Binder'  10/-  x 
'Gull'  14/52  gave  'Opal'  7/-,  'Kenia'  5 / - ,  and  'Maja'  3-26  (Figs 
8  :  1 - 8  A  ,  9:1-8A  and  10:1  —  7A)  that  are  transgressively  lower  than 
the  parents.  They  appear  uniform  but  at  least  'Maja'  and  'Kenia' 
may  originally  have  been  heterogenous  as  a  selection  in  'Maja' 
gave  'Drot'  17/-  (Fig.  1 0 : 6 A B ) ,  and  selections  in  'Kenia'  gave 
'Alfa'  2/1  and  '  Fero '  5  /  -  (Fig.  9 :  1 A  B )  of  which  the  former  may 
be  regarded  significantly  lower  than  'Kenia'.  To  this  we  note 
that  'Maja'  3/26  x  'Kenia'  5/-  gave  'Lenta'  9/-,  'Drost'  19/- 
and  ' R  i  g  e 1 '  17/-  (Figs  10:2AB,  1  0  :  6  -  7  8  C  (  of  which  the  last  two 
are  significantly  more  susceptible  than  the  parents.  Further, 
selection  in  them  gave  'Drost  A'  4/-  and  'Denso  Abed'  2  '22  (Fig. 
10:  6BC),  respectively,  and  these  varieties  are  in  close  accord¬ 
ance  with  the  resistance  of  the  parents  of  those  in  which  they 
are  selected.  As  'Drost'  and  'Rigel'  are  on  the  same  level  as 
'Drot',  it  is  likely  that  they  have  come  from  the  more  suscepti¬ 
ble  component  in  'Maja',  and  that  'Drost  A'  and  'Denso  Abed' 
have  come  from  the  other  or  are  real  crossings  between  'Maja' 
and  'Kenia'.  The  conclusion  is  that,  as  they  appear  today. 
'Opal',  'Kenia',  and  'Maja'  have  most  likely  the  same  gene  for 
resistance  to  leaf  stripe  after  inoculation  with  a  population  of 
the  pathogen  in  the  field.  At  the  time,  however,  when  the  tested 
offspring  was  bred,  'Maja'  have  had  two  comoonents  conditioning 
about  5  To  and  15-20 %  diseased  plants,  respectively. 

t 

'Beorna '  8/-  (Fig.  9:1BC)  obviously  has  the  resistance  from 

'Kenia'  5/-. 

'Opal  B'  7/-  (Fig.  8:2E),  which  is  selected  in  'Opal'  7/-,  does 
not  raise  questions. 
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These  results  lead  to  the  suggestion  that  'Deba  Abed1  12/- 
( 'Denso  Abed'  2/22  x  ' We i hens t ephan  Mildew  Resistant  II'  (WMR 
11)  6/-)  and  'Claudia'  7/-  ('Deba  Abed'  12/-  x  'Vada'  0/0)  might 
have  their  resistance  from  WMR  II  (Figs  6:7B,  and  10: 7 B ) . 

'Gull'  14/52  x  'Hannchen'  17/54  gave  the  resistant  'Seger'  5/- 
(Fig.  8 :  1 A  B )  though  they  appear  equally  susceptible,  which  sug¬ 
gests  that  these  old  varieties  have  been  heterogenous.  'Seger' 
5/-  x  'Opal'  7/-  gave  'Freja  Sv.'  2/1  (Fig.  8:1AB)  (provided 
from  three  sources)  which  suggests  the  possibility  that  resist¬ 
ances  may  act  t ransg ress  i  ve  1  y .  On  the  other  hand,  the  crossing 
between  'Freja  Sv.'  2/1  and  'Lenta'  9  /  -  (from  'Maja'  x  ' K  e  n  i  a '  ) 
gave  'Hafnia'  76/-  (Fig.  10:4AC)  from  which  we  conclude  that 
the  genes  in  'Freja  Sv . '  and  'Lenta'  are  different,  inherited 
independently,  and  not  given  to  the  offspring  in  the  present 
case;  thus,  it  is  highly  susceptible.  Further,  this  means  that 
the  resistance  gene  in  'Seger  Sv . ’  is  different  from  that  in 
'Opal',  'Kenia'  and  'Maja'.  this  statement  is  problematic,  how¬ 
ever,  as  'Freja  Sv.'  has  thp  Opal  and  the  Seger  genes,  and 
'Lenta'  the  Opal  gene  from  both  parents.  For  this  reason  the 
offspring  should  have  the  Opal  gene.  Therefore,  thp  explanation 
may  be  that  ' I  e  n  t  a '  has  at  least  one  gene  from  the  more  suscept¬ 
ible  component  of  either  'Kenia'  or  'Maja'  mentioned  above. 

'Maris  Baldric'  16/-  (Fig.  B : 1 A  B )  must  have  its  susceptibility 
from  'Spratt  Archer'  but  if  the  level  of  susceptibility  in 
'Earl'  30/-  (Fig.  8 :  1 C  )  is  characteristic  for  that  old  variety, 
'Maris  Baldric'  may  be  regarded  as  intermediary  between  the  par¬ 
ents. 

'Balder'  12/-  x  (Opal'  7/-  x  'Binder'  10/-)  gave  'Ingrid'  8  /  - 
which  is  equal  to  any  of  the  ancestors  (Fig.  8:2BC).  The  reason 
for  this  equality  may  be  that  they  have  the  same  gene. 

♦ 

'Wing'  7/69  (Fig.  8:2AB)  from  'Lyallpur  2'  back-crossed  six 
times  into  'Ingrid'  8/-  have  most  likely  its  resistance  to  leaf 
stripe  after  inoculation  in  the  field  from  'Ingrid'  and  probably 
also,  on  the  basis  of  the  relations  outlined  below,  the  suscept- 


ibility  after  inoculation  with  the  monospore  culture  using  the 
sandwich  method: 


Herta  7/-  Rika  9/78  Opal  7/-  Binder  10/-  Balder  12/-  Strenqg  Franken  III  23/-  WMR  -A 

_ J  1  I  1 


Emir  3/20  Gasell  5/71 

Flavina  11/-  Patrlk  3/54 
Monte  Crlato  20/- 


IT 


Strangs 


Hadostreng  6/-  Ingrid  8/-  Tellus  2/78  Lyallpur  2  •/• 


Cilia  17/- 


Clara  -/- 


Albion1  3/80 


Herta8  7T-  Byg  191  5/22  Wing  7/69 


Ansgar  11/66 


'Torkel'  7/33  and  'Welam'  7/32  (Fig.  9:8DF)  are  so  closely  re¬ 
lated  with  'Clara',  '  1  n  q  r  i  d  ’  8/-  and  'Gasell'  9/71  that  they 
very  likely  belong  to  the  outlined  resistance  group.  Further, 
'Prisca'  3/9  (fig.  9:8fD)  is  on  about  the  same  level  of  resist¬ 
ance  after  inoculat  ion  in  ttie  field,  whereas  it  must  have  got 
its  resistance  to  ttie  mo nospore  culture  from  elsewhere.  Also 
'Elbo  9/-,  'Pen do'  7/-,  and  'lyra'  ID/-  (Fig.  10:7CD)  may  belonq 
to  this  group. 


This  pattern  of  resistance  and  susceptibility  may  be  traced  ti a c k 
to  old  barleys.  'Herta'  7/-  and  'Rika'  9/78  are  sister  varieties 
after  'Kenia'  9/-  x  'Is aria'  27/-  ( I  l g .  10:  7  D  i  and  '  K  e  n  i  a  '  9  /  - 
is  sister  variety  to  'Opal'  7/-  and  '  M  a  j  a  '  3 '26  (Figs  8-10  ' 
after  'Binder'  10/-  x  'Gull'  19/92.  further,  'Gull'  19/92  and 
'Maja'  3/26  are  ancestors  of  'Balder'  12/-  (f  ig.  7:7B>.  'Emir' 
3/20  (Fiq.  9:3  C )  is  closely  related  with  this  group  of  barleys. 
Crossed  with  'Gasell'  9/71  it.  gave  'Patrik'  3/99  (Fig.  9  :  9  D  ) 
which  appear  intermediary  between  the  parents,  the  field  resist¬ 
ance  against  powdery  mildew  in  'Strengs  Franken  111'  23/— 
(EWERT50N,  1979),  the  specific  powdery  mildew  resistance  Weihen- 
stephan,  Lyallpur  and  Monte  Cristo,  and  the  nematod  resistance 
from  'Byg  191'  were  bred  into  this  group  of  barleys  but  the 
several  backcrosses  made  have  obviously  eliminated  their  reac¬ 
tion  to  leaf  stripe  from  the  resulting  varieties.  Only  the  sus¬ 
ceptibility  of  'Cilia'  17/-  (f  ig.  8 :  3  C )  appi-ars  high  compared 
with  the  other  varieties  of  the  group. 

An  analogous  and  related  group  of  varieties  around  'Proctor' 
0/99  and  'Ingrid'  8/-  is  outlined  in  a  previous  section  (C.  the 
'Minerva'  series). 


'Pamina'  8/-  and  'Albert'  14/-,  'Ida'  16/-  and  'Harry'  33/-,  and 
'Harda'  10/-  and  ’Birka’  42/-  descend  from  'Tellus'  2/76  (fig. 
8:5-6AF)  into  which  were  bred  Monte  Cristo  resistance  to  powdery 
mildew  and/or  to  dwarf  rust  from  'Baladi  16'.  Susceptibility 
from  them  or  from  'Aria'  20/-  (Fig.  8:8CD)  to  leaf  stripe  are 
apparently  carried  along  to  at  least  'Harry'  33/-  and  'Birka' 
42/-. 


'Maja'  3/26  x  ('Opal'  7/-  x  'Vega  S  v . '  37/-)  gave  'Birgitta  ' 
19/27  (Fiq.  8-.6DE)  which  may  be  regarded  as  intermediary.  How¬ 
ever,  as  'Vega  Sv  .  1  probably  has  a  one-gene  conditioned  suscept¬ 
ibility  (cf.  Tab.  9),  we  must  take  into  account  that  the  sus¬ 
ceptibility  of  'Birgitta'  is  connected  with  the  heterogen  i  city 
of  ’Maja’.  'Birgitta'  19/27  x  'Mari'  8/43  gave  'Salve'  13/-  and 
'Eva'  7/-  (Fig.  8:7EF)  that  is  equal  to  each  of  the  parents  con¬ 
cerning  the  attack  after  inoculation  in  the  field. 

'Sultan'  7/-  and  'Susan'  7/-  (Fig.  9:2CD)  are  so  closely  related 
with  'Kenia'  3/-  via  'Agio'  9/-  ('Kenia'  3/-  x  'Georgine'  21/-) 
(Fig.  9:3BC)  that  they  are  most  likely  conditioned  by  the  re¬ 
sistance  gene  from  this  variety. 

'Maja'  3/26  x  'Prentice  Abed'  8/-  gave  'Carlsberg'  10/-  (I  lg. 
1 0 : 3  B  )  which  is  equal  to  the  latter  parent,  but  it  must  have 
been  somewhat  heterogenous  as  a  selection  in  it  gave  'Carlsberg 
II'  17/-  which  has  the  same  susceptibility  as  the  more  susrept  i- 
ble  component  in  'Maja'  mentioned  above.  'Carlsberg'  10/-  x 
'Rigel'  17/-  gave  'Karri'  19/-  (Fig.  9 : 2  B )  ,  but  even  though  its 
susceptibility  is  the  same  as  that  of  'Rigel'  it  may  come  from 
that  part  of  'Carlsberg'  which  led  to  'Carlsberg  II'  (Fig.  10: 
5B).  'Carlsberg'  was  withdrawn  from  the  market  between  1932  and 
1934  due  to  heterogenicity  and  replaced  with  the  selected 
'Carlsberg  II'  17/-.  'Lone'  19/-  (fig.  9:7DE)  is  the  product  of 
'  H  e  r  t  a  '  5  7/-  x  'Byg  191'  5/22  backcrossed"  five  times  into 
'Carlsberg'  10/-  why  it  should  most  likely  carry  the  level  of 
attack  in  this  variety  but  in  Fact  it  carries  that  of  'Carls¬ 
berg  II'  17/-.  The  product  of  'Carlsberg'  10/-  x  'Ymer'  22/-  was 
'Dana'  7/-  (Fig.  10:6D)  with  'Carlsberg1’  s  resistance,  and 
'Dana'  7/-  x  'Heine  4808'  gave  'Nordal'  17/-  (Fig.  10:6CD) 
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which  obviously  has  its  suscep t  i  b  i  i  i t y  from  'Heines  Haha'  14/-. 
This  variety  must  contain  resistance  genes  from  either  'Isaria' 
27/-  (of  'Danubia'  14/-  x  'Bavaria'  17/-  'fig.  9:3B))  or  'Hei¬ 
nes  Hanna'  36/-  via  'Heines  Haisa  I'  (Fig.  10:6B  and  10:5EF). 
'Dana'  7/-  x  'Proctor'  0/49  gave  'Danpro'  12/-  which  is  hardly 
different  from  'Dana'  (Fig.  10:6D). 

'Europa'  10/-  (Fig.  9:3D)  may  egually  well  carry  the  resistance 
from  either  'Kenia'  5/-  or  'Balder'  12/-  via  'Hassan'  and  'Cam- 
brinus',  respectively. 

'Gunhild'  11/-  is  probably  conditioned  by  a  resistance  gene  from 
line  'M  63199'  as  it  may  hardly  have  it  from  the  product  of 
'Lone'  19/-  x  'Algerian'  19/-  (Fig.  9:7EF).  'Europa'  10/-  M  i  g  . 
9:30)  may  equally  well  carry  the  resistance  from  either  'Kenia' 
5/-  or  'Balder'  12/-  via  'Hassan'  and  'Cambrinus',  respectively. 

'Swallow'  7/-  (Fig.  9 : 4  B  )  must  be  conditioned  by  a  resistance 
gene  from  'Donaria'  3/12  -  with  a  level  of  attack  which  is  sig¬ 
nificantly  lower  than  that  of  each  of  its  parents  '  K ne  i  f  <•  I  ' 
11/-  x  'Isaria'  27/-)  -  as  it  is  unlikely  that  the  resistance 
has  come  from  the  highly  susceptible  'Pirolme'  68  -  !fig.  9: 
3BC ) .  ('Swallow'  7/-  x  'Emir'  3/20)  x  'Deba  Abed'  12/-  gave 
'Haris  Yak'  4/-  and  'Haris  Mink'  13/-  that  may  be  conditioned 
by  a  gene  from  one  of  the  parents  each.  On  the  other  hand, 
'Yriba'  17/-  from  'Haris  Yak'  4/-  x  ('Rika'  9/78  x  'Baladi  16' 
may  be  explained  only  as  being  conditioned  by  two  genes  unless 
it  has  a  gene  from  the  untested  'Baladi  16'. 

'Isaria'  27/-  ( ’ Acke rmanns  Isaria')  is  one  of  the  most  widely 
used  varieties  in  the  barley  breeding.  Concerning  the  reart  ion 
to  leaf  stripe  it  is  obviously  conditioned  by  genes  from  each  of 
its  parents  'Danubia'  14/-  and  'Bavaria'  17/-  (Figs  9 :  3  B  arid  10: 
6-7DE  )  .  The  resistance  level  of  the  latter  is  brought  along  to 
'Dornburger  Eva'  18/-  ('Bavaria'  14/-  x  'Hells  Franken'  7/-) 
(Fig.  1 0 : 7  D )  .  'Strengs  Franken  II'  23/-  ('Isaria'  27/-  x 
'Strengs  Hadostreng'  6/-)  may  have  the  genes  from  'Isaria'  (Fig. 
8:2DE).  The  same  may  be  the  case  with  'Georgine'  21/-  ('Isaria' 
27/-  x  'Moosburqer  Rhatia')  (Fig.  9:2-3BC),  whereas  the  resist- 
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a  n  c  e  of  'Donaria'  3/12  ('Ackermanns  Donaria'  )  c-annot  bp  explain¬ 
ed  from  the  parents  ('Kneifel'  11/-  x  '  I  s  a  r  i  a  1  27/-)  reaction 
to  leaf  stripe  (fig.  9  :  3  A  B  )  .  ' 1 s  a  r  i  a  1  27/-  x  'Kenia'  5/-  gave 
'Berta'  7/-,  'Rika'  9/78,  and  'Stallar  IP  31/-  (Fig.  9:4B  and 
9:  6A0).  The  first  two  have  the  resistance  of  'Kenia'  5/-  while 
'Stallar  IP  31/-  have  that  of  ' lsaria'  27/-  or  the  sum  of  both 
the  parents  reaction  to  leaf  stripe. 

'lsaria'  27/-  x  'WMR  I  CP'  (from  'Criewener  403'  1/88  x  'Pflugs 
Intensiv')  qave  'WMR  IP  6/-,  'firlbecks  IIP  10/-,  and  'Breuns 
Wisa'  20/-  (Fiq.  10:2DF).  The  former  two  may  have  their  resist¬ 
ance  from  'WMR  I  CP'  but  'Firlbecks  IIP  10/-  equally  well  have 
one  of  '  lsaria'  's  resistance  qenes.  'Breuns  Wisa’’s  27/-  reac¬ 
tion  to  leaf  stripe  is  hardly  different  from  that  of  'lsaria' 
27/-  but  it  cannot  be  left  out  of  account  that  it  has  a  resist¬ 
ance  gene  from  each  of  the  parents.  'Erika'  16/-  (’Schweigers 
Erika')  may  have  one  of  '  lsaria’  's  27/-  resistance  genes  or  it 
may  be  intermediary  between  the  parents  'lsaria'  27/-  and  'WMR 
IP  6/-  (Fiq.  10:6AB).  'Mentor'  has  its  level  of  resistance  from 
either  'Balder'  12/-  or  'WMR  II'  6/-  (Fiq.  10:2DE).  Both  'WMR  I 
CP'  and  'lsaria'  27/-  may  be  involved  in  the  resistance  of  '  H  e  i  - 
mes  Haisa  IP  10/-  (Fig.  10:4EF).  'Morqenrot'  11/-  and  'Zeiners 
F rankenpe r  1  e  '  11/-  are  sister  varieties.  Their  reaction  to  leaf 
stripe  might  have  come  from  'Heils  Franken'  7/-  but  we  cannot 
know  if  it  might  equally  well  have  come  from  the  untested 
'Prior'  (syns  'Australian  Early',  '  Aus  t  r  a  1  i  sche  Friihe',  and 
'Australian  Chevallier').  'Foma*  14/-  and  'Refoma'  10/-  are 
equal  to  'Morqenrot'  11/-  and  not  to  the  other  parent,  'Ymer' 
22/-  (Fiq.  1 0 : 4  - 5CE  )  . 

E.  The  ' Asp  1 und '/’ Mask  i  n  '  series.  '  □  1 1  i  '  4/-  (Fig.  llailA), 
'Dorp'  4/73  (Fig.  llailF),  'Jadar'  7/33  (Fig.  lla:3E),  and 
'Juli'  0/13  (Fig.  lla:4E)  have  their  resistance  from  old  land- 
varieties.  'Asplund'  37/-  (Asp  37)  x  ' 0 1  1  i  '  4/-  gave  'Tammi' 
29/-  with  a  level  of  attack  between  the  parents  (Fiq.  llailAB). 
If  this  is  correct,  the  genes  from  both  'Asplund'  and  'Dili' 
should  be  present  in  'Tammi',  and  nothing  in  the  use  of  'Tammi' 
as  crossing  partner  conflicts  with  that.  'Hja.  Aapo'  7/-,  that 
is  an  X-ray  mutant  (Ta  b7990  ( X  R )  )  in  a  selection  (Ta  b7990)  in 
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'Tammi'  29/-,  may  then  have  its  resistance  gene  from  1 0 1 1  i  ’  4/- 

(011  4)  (Fig.  lla:2AB).  'Otra'  23/-  From  'Tammi'  29/-  x  'tdda' 

34/-  is  hardly  different  from  'Tammi'  and  may  then  have  the 
genes  Asp  37  and  011  4.  'Hja.  Eero'  13/-  suggests  to  have  the 
resistance  from  'Mari'  8/45  as  the  genes  conditioning  the  reac¬ 
tion  to  leaf  stripe  in  'Otra'  23/-  (  1 0 1  1  i  '  4/-  and  'Asplund' 
37/-)  are  too  different  from  that  of  'Hja.  Eero'  13/-  (Fig.  11a: 
2-3AB).  'Hja.  77061*  9/-  (Fig.  lla:6A)  is  intermediary  between 
the  parents  'Hja.  Eero'  13/-  and  'Dili '  4/-.  'Ringve'  19/-  (Fig. 
1 1  a  :  4  D  )  may  have  its  level  of  attack  from  either  '  R  i  g  e  1  '  17/-  or 
'Jarle*  14/-.  From  the  former  it  may  be  traced  back  to  the  mnrr 
susceptible  component  in  ' M  a  j  a  '  3/26,  and  from  tne  latter  back 

to  Mas  18  -  one  of  the  suggested  genes  in  'Maskin'  47/-  ( c  f .  the 
analysis  of  the  susceptible  barleys  of  the  'Asplund'/'Maskin' 
series  below).  ' Gunnar  '  9/-  may  almost  egually  well  have  its  re¬ 
sistance  -  after  inoculation  in  the  field  -  from  either  'Mari' 
8/45  or  'Kristina'  10/-  (Fig.  lla:7AD).  'Sarla'  7/-  may  have  t he 
resistance  from  'Opal  B'  7/-  via  'Domen'  29/-  hut  ttie  series  of 
ancestors  listed  (Fiq.  11a:  7-RAD)  leave  also  other  possibili¬ 
ties. 

' He  r  t  a '  7/-  x  'Jo  0490'  ('Seger'  5 / -  x  ’Vega  Sv  .  ’  37  -  gai  > 

three  untested  lines  (’Jo  0888’,  ’Jo  0893’,  and  ’Jo  0877'  .  ’  1 

0888'  x  'Ingrid'  8/-  gave  the  highly  resistant  'Jo  134  S'  n  '  . 
The  basis  for  this  may  be  explained  as  follows:  'Herts'  7  -  c..i 
'Ingrid'  8/  have  after  all  probability  the  'Opal'  r  os  i  s  t  an.  . 
gene  which  u  different  from  that  of  'Seger'.  further,  if  i 

very  likely  that  'Jo  0888'  is  constituted  with  both  the  'Opal' 
and  the  'Seger'  gene.  This  leads  to  the  same  qene-rnmh I na t  inn  a 
that  which  gave  the  highly  resistant  'Freja  Sv.'  2/1  <rf.  I  i  q . 
8 : 1 A B  and  llb:2-3BE).  Further,  we  have  here  the  opposite  case  of 
that  with  'Hafnia'  76/-  where  we  suppose  that  'Seger'  5  -  > 

'Lenta'  9/-  gave  a  variety  without  any  of  the  resistance  genes 
and  therefore  is  susceptible.  A  selection  in  'Jo  089  3'  gave  '  .In 
1220'  9/-  and  the  cross  'Jo  0877'  x  'Ingrid'  8/-  gave  'Jo  1309' 
7/-.  8oth  these  lines  are  in  agreement  with  that  just  stated  and 
indicate  why  they  support  the  explanations  given  (F  iq.  1 1 b  :  2  - 
3DE  )  . 


'Jo  1119'  12/-  (Fig.  llb:4EF)  might  have  t ne  same  gene  combina¬ 
tion  for  reaction  to  leaf  stripe  as  'Jo  1349'.  [he  'Opal'  gene 
from  'Opal'  7  x  'Perttu'  (Fig.  llb:3DE)  and  the  'Soger'  gene 
from  'Jo  0490'  x  'Balder*  12/-  (Fig.  llbrJEf)  but  it  has  more 
likely  the  resistance  from  'Balder'  12/-. 

'Jo  1381'  4/-  from  'Ctu'  77/-  after  three  barker osses  into 
'Am.'.  Thus,  it  must  have  its  resistance  from  'Am.'  whatever  it 
might  be  (Fig.  llb:3-4A). 

F.  Other  moderately  resistant  barleys .  A  group  of  varieties  from 
U.S.A.  and  Canada  were  bred  into  Finnish  barleys  fig.  1 1 b : 5 - 
6CF ) .  A  cluster  of  these  varieties  came  out  of  the  screening 
with  a  low  level  of  attack  after  inoculation  in  the  field. 
'Lion'  backcrossed  two  times  to  'OAC  21'  13/-  gave  'Galore'  4  - 
and  ('Lion'  x  'Coast')  x  'Trebi'  10/-  gave  ’ V  e 1 v  on ’  4  > -  .  ’lrebi' 
10/-  x  'Colsess'  ('Coast'  x  'Success')  gave  'Warrior'  313 
whereas  'Trebi'  10/-  x  'Glabron'  53/-  gave  'Titan'  57/-  but  'ti¬ 
tan'  57/-  x  'Regal'  (Cl  5030)  gave  'Tregal'  14''-.  ’Regal  1  865' 
was  included  in  our  screening  and  came  out  with  15 %  attack  equal 
to  that  of  'Tregal'  14/-  but  we  do  not  know  how  or  if  'Regal' 
(Cl  5030)  and  'Regal  1865'  were  related.  'Trebi  101'  4/-  and 
'Trebi  628'  3/-  may  be  related  to  'lrebi'  10/-  (Cl  936,  rf.  F  iq. 
llb:6E).  They  came  all  from  Turkey. 

Finally,  a  series  of  barley  -  primarily  those  which  could 
neither  be  included  in  the  pedigrees  (fig.  6-12)  nor  were  tested 
by  others  (Tab.  11)  -  came  out  of  the  screening  as  resistant  or 
moderately  resistant  after  inoculation  with  the  population  of 
the  pathogen  in  the  field  (Tab.  8).  Most  of  these  barleys  are 
mentioned  in  the  literature  (cf.  ARIAS  et  al.,  1983  and  BAIJM  et 
a  1  . ,  1985).  The  Norwegian  varieties  ' M j 0 s '  7/66  and  'Serum'  4/43 
belong  to  this  group  but  they  were  also  testod  with  the  mono- 
spore  culture  to  which  they  proved  very  susceptible.  'Goldkorn 
Sv.  178'  4/-  is  probably  related  to  'Gull'  14/52  (f  lg.  6-1(1), 
'Halikko'  4/-  is  probably  the  same  as  'Halikonqerste'  12/-.  The 
'Polar'  5/-  (No.  1013)  included  in  Tab.  8  is  a  sample  provided 
by  professor  E.  Strand,  Norway.  Another  sample  designated 


Table  8.  Percentage  of  attack  of  barleys  resistant  or  moderately  resistant  to 
leaf  stripe  after  inoculation  with  a  population  of  the  pathogen  in  the  field. 


Varieties,  ancestors  and  places  of  origin 


Percentage 
of  attack 


Adolphe  Bungener  (Comtesse  x  BOA)  7 
AlbertB usser  (Baronne  x  Bohemia  2)  3 
Anoidium  (Argentina)  4 
Arlington  (Gatersleben)  6 
Balkan  (Gatersleben)  4 

Black  Hull-less  (Central  Asia)  10 
Brewers  Favorite  (America)  10 
Carina  ((Union  x  Inis)  k  Volla)  11 
Charlottetown  80  (Cl  2732)  (Prince  Edward  Island)  8 
Chinese  Black  (Cl  1969)  (Canada)  7 

Colsess  IV  (Cl  9979)  10 
Duplex(Russia)  13 
Crbil  (Iraq)  11 
Erfurt er  1393  (Germany)  4 
Erie  (Goldfoilx  Alpha)  8 

Fischers  W  1  r c henb 1  a 1 1 e r  II  (Germany)  3 
Fischers  W  i  r chenb 1  a 1 1 e r  III  (Germany)  9 
Flynn  (Cl  1311)  (Club  Mariout  x  Lion)  9 
Goldkorn  Sv.  178  (Gatersleben)  4 
Halikko(=Halikon(?))  (Finland)  4 

Hornings  Sommergerste  (Poland)  9 
ImmendorferCardus  (Zellendorf)  13 
Improved  Arivat  (Cl  7334)  (USA)  7 
Kamet  Huqi  (Cl  2233)  (Japan)  5 
Krafts  Reid  (Germany)  4 

Kredlers  Oberphiilzer  (Germany)  4 
Peragis  Neururht  (Germany)  4 
Polar  (select,  in  Ornesbygg)  (Norway)  5 
Rabat  (Marocco)  14 
6-rowed,  naked  (  -  )  4 

Sort  byg  (black  barley)  (  -  )  4 
Stella  Sv.  (select,  in  land  var.)  (Sweden)  11 
Stensgard  (Denmark)  3 
Stewart  (Cl  6112)  (select,  in  Coast)  (USA)  3 
Stovring  (Denmark)  4 

Tibetania(-)  5 
IrebilOl(Furkey)  4 
1 reb i  628  ( F  urkey  )  *  3 
Vanja  (W23-69  x  W  4-69)  3 
Victoria  (=  Seger)  (Belfast)  3 

Zeiners  Universal  (Germany)  3 


Average 


6.3 
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'Polarbyg'  (No.  746)  from  the  KVL  collection  had  4  3 %  attack 
after  inoculation  in  the  field. 


4. 1.2. 3.  Susceptible  and  highly  susceptible  barleys 

A.  The  'Vada'  and  'Minerva1  series.  The  susceptibility  of  'Mi¬ 
das'  21/-  (figs  6  :  2  E  F  and  6  :  4  E  F  )  was  neither  bred  into  'Jupiter' 
2/0  nor  to  'Anna'  11/-.  'Clermont'  30/-  (fig.  6:6CD)  must  have 
its  susceptibility  from  either  'Bordia'  or  'Fresia'  and  it  might 
have  been  brought  to  'Armelle'  but  not  further.  'Sejet  1732' 
48/-  (Fig.  7 :  1 C  D )  must  have  at  least  the  main  part  of  its  sus¬ 
ceptibility  from  'B/78-1'.  Crossed  with  a  black-seeded  two-rowed 
barley  line  it  gave  'Anla'  22/-  and  'Seta'  68/-.  An  explanation 
for  this  is  that  the  black-seeded  barley  has  contributed  with  a 
gene  conditioning  some  susceptibility  that  acted  additively  with 
that  of  'Sejet  1732'  48/-.  If  this  is  the  case,  'Anla'  22/-  may 
have  got  its  level  of  attack  from  the  black-seeded  barley, 
whereas  'Seta'  68/-  has  its  susceptibility  from  both  parents 
(Fig.  7:1BC).  If  this  explanation  holds,  it  is  strange  that 
'Anla'  22/-  x  'Minerva'  10/-  has  given  'Lami'  50/-.  However, 
this  susceptibility  was  present  in  one  of  the  grandparents  of 
'Lami'  ('Sejet  1732'  48/-).  This  situation  reminds  one  of  that 
mentioned  several  times  in  connection  with  'Maja'.  The  suscept¬ 
ibility  of  the  related  variety  'Jarl'  30/-  may  be  caused  by  ad¬ 
ditively  acting  genes,  eg.,  those  of  'Minerva'  10/-  and  'Anla' 
22/-  (Fig.  7 : 1 -2 AD  )  . 

The  susceptibility  of  'Vega  Abed'  22/-  (Fig.  7 : 2  E  )  is  dealt  with 
below  together  with  'Kristina'  10/-. 

B.  The  'Opal',  'Kenia',  and  'Maja'  series.  The  susceptibility  of 
'Benedicte'  20/-  (Fig.  8:4DE)  cannot  be  traced  in  the  ancestors 
unless  it  comes  from  the  complex  origin  of  'Ingrid  Mg'  (Jorgen 
Lohde,  pers.  comm.).  'Strengs  F ranken  III'  23/-  must  have  most 
or  all  its  susceptibility  from  'Krim  Barley',  as  it  may  hardly 
have  come  from  'Heils  F  ranken'  7/-  (Fig.  8:4DE). 

'Aria'  20/-  (Fig.  S:8CD)  may  have  its  susceptibility  from  'Tarn- 
mi'  29/-  though  this  variety  seems  conditioned  by  two  genes  but 
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it  may  have  come  from  'Svanhals'  21/-  or  may  be  an  additive  ef¬ 
fect  of  more  genes.  It  is  questionable  if  ' Akk a '  ’  s  14/-  ('Monte 
Cristo'  20/-  x  'Aria'6  20/-)  (Fig.  9:7B)  reaction  to  leaf  stripe 
is  different  from  that  of  'Aria'  20/-. 

The  high  susceptibility  of  'La  1611'  77/-  cannot  be  traced  in 
the  parents  (Fig.  8:8B)  but  it  might  be  a  result  of  loss  of  two 
independently  acting  genes  as  is  suggested  to  be  the  case  with 
'Hafnia*  (Fig.  10:4B,  cf.  above).  'Piroline'  68/-  (Tig.  10:3D) 
may  constitute  an  analogous  case  which  may  be  supported  by  the 
fact  that  its  susceptibility  is  not  brought  further  to  the  test¬ 
ed  offspring,  'Swallow'  7/-  (Fig.  9:4B)  and  'Sterling'  13/- 
(Fig.  10:5D).  'Gitte'  60/-,  which  most  likely  should  have  the 
resistance  genes  from  'Herta'  7/-  and  'Carlsberg'  10/-  (Fig.  9: 
6-7DF),  may  constitute  one  variety  more  with  loss  of  two  inde¬ 
pendently  acting  resistance  genes. 

'Gula  Abed'  30/-  (Fig.  9:4DF)  may  have  its  susceptibility  from 
'Impala'  31/-  which  is  conditioned  by  genes  from  either  'Balder' 
12/-  plus  'Breuns  Wisa'  20/-  or  'Heines  Haisa  I1,  but  it  may 
also  have  it  from  'Imperial'  16/-  x  'H.  spontaneum  H.  204' 
(Fig.  10:3DF).  So,  'Impala'  31/-  probably  is  conditioned  by  two 
genes  which  makes  it  reasonable  to  suggest  that  'Iron'  16/-  has 
its  gene  from  this  source,  but  it  may  logically  also  have  got  it 
from  the  untested  'Nigrate'. 

We  suggest,  too,  that  'Aramir'  21/-  (Fig.  9:4BC)  has  its  sus¬ 
ceptibility  from  'Breuns  Wisa'  20/-  or  'Heines  Haisa  I'  via 
' V o 1 1  a '  ('Breuns  Wisa'  20/-  x  'Heines  Haisa  I'  (cf.  Tab.  3)). 
The  tested  ancestors  of  'Heines  Haisa  I'  show  that  it  must  have 
a  high  degree  of  susceptibility  after  all. 

The  susceptibility  of  ' 5 i r i ’  27/-  (Fig.  9:3C)  must  have  come 
from  the  unknown  line  '30-88'.  'Isaria'  2’7/-  (Fig.  9:3AB)  is 
most  likely  conditioned  with  two  genes  for  reaction  to  leaf 
stripe,  i.e.  one  for  each  of  'Bavaria'  17/-  and  'Danubia'  14/- 
(cf.  the  previous  section).  'Breuns  Franken  Ill'  16/-  (Fig.  9: 
7BC)  might  be  conditioned  with  one  of  these  genes. 
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The  probability  that  'Amsel  Heine'  55/-  (T  lg.  10:  HC  has  its 

susceptibility  via  'Heines  Haisa  1'  is  higher  than  that  from 
'Lyallpur'  47/-  as  it  can  hardly  havp  come  from  'Pirol'  f'WMR  I 
CP'  x  'Morgen rot'  11/-)  -  brother  of  'Piroline'  68/-  -  if  the 
gene  conditioning  suggested  above  is  thp  cane.  'Dina  Abed'  57/- 
from  'Amsel  Heine'  53/-  x  'Deba  Abed'  12/-  may  have  the  same 
susceptibility  as  the  former  parent,  the  inheritance  of  'Amsel 
Heine'  33/-  is,  however,  guest  lonable  as  it  has  the  Laev i jut  um- 
-resistance  to  powdery  mildew  which  does  not  occur  in  the  an¬ 
cestors  referred  in  the  literature.  'Tern'  21/-  '1  lg.  10:8f 

may  also  have  got  its  susceptibility  via  ’Heines  Haisa  I1  but 

it  may  also  have  got  it  from  ’Kneifel1  11/-  and  'Is aria1  2  7,- 
via  'Heine  0553'  or  from  the  unknown  lines  occurring  between 
the  ancestors.  'Duks'  26/-  (Fig.  1D:5AB)  has  probably  its  sus¬ 

ceptibility  from  ‘Lyallpur  2'  which  is  suggested  a  selection  in 
'Lyallpur'  47/-. 

C.  The  '  Asp  1  und '/' Mask  i  n  '  spnes  .  It  proved  possible  with  the 
pedigree  analyses  to  explain  the  most  probable  gene -comb  l  nat  i  nns 
for  the  inheritance  of  the  susceptibility  in  a  rather  large  num¬ 
ber  of  the  varieties  and  lines  in  thp  ' Asp  1 und' /'Maskin'  series 
(Fig.  11a  and  lib).  The  basic  genes  for  thp  explanations  come 
from  the  following  varieties  with  the  proposed  gpne  symbol  net 
in  brackets:  'Asplund'  (Asp  37),  'Maskin'  (Mas  18  +  Mas  29, 
'Vega  Sv.'  ( Veg  37),  'Bonus'  (Bon  18),  and  'Dili'  (Oil  4'  icf , 
the  percentage  of  attack  in  lab.  9).  These  genes  appear  monogen¬ 
ic  inherited  except  in  'Maskin'  which  seems  conditioned  bv  the 
two  mentioned  genes  and  for  example  the  case  of  ' T amm  i  '  29/- 

and  'Otra'  23/-  (Fig.  llaslAB)  of  which  thp  former  apparently  is 
intermediary  between  'Oil  i  '  4/-  and  'Asplund'  37/-  and  the  lat¬ 
ter  either  with  the  same  genes  or  with  those  of  '  0 1  1  i  ’  4/-  and 
'Edda'  34/-.  'Edda'  34/-  must  have  its  susceptibility  from 
either  'Asplund'  37/-  or  'Vega  Sv.'  37/-.  The  various  combina¬ 
tions  of  these  five  or  six  genes  are  seen  as  "additivp  suscepti¬ 
bility  promoting  factors"  (Tab.  9)  giving  different  levels  of 
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Table  9.  Proposed  additive  suscept lb  1 1 1 1 y  promoting  factors  (ASPf  ) 
on  the  susceptible  varieties  and  lines  of  the  Asp  lund/Mask  I  n  series. 


Proposed 

ASPF 

A 1  ternat 1 ve 

ASPF 

variety  or  line 

Asp. 

Mas . 

Mas . 

veg 

Bon  . 

Others 

Asp. 

Mas . 

Mas . 

veg. 

Bon.  Cle.  Others 

Pedigree 

37 

29 

18 

37 

18 

37 

29 

18 

37 

18  30 

posl 1 1  on 

Asplund  57/- 

• 

1 1  a 

IDE 

Mask  In  47/- 

• 

• 

1  1  a 

1C 

vega  Sv.  37/. 

• 

1 1  a 

1  BC 

Bonus  16/' 

• 

7 

4b 

Glereiont  30/- 

• 

1 1  a 

5DE 

Agneta  To/- 

. 

(•) 

1 l  a 

20 

Arra  56/- 

• 

• 

• 

• 

011  4 

1  lb 

4B 
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• 
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1  lb 

2A 

Oe  69B  4  3/- 

• 
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1  lb 

4-5A 
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• 

(•) 

(Op* 

7) 

1 1  a 

3  A 
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. 

. 

1 1  a 

IB 
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• 

1 1  a 
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• 

• 

• 

• 

• 

1 1  a 

4(3 

Forus  21/- 

• 

1  1  a 

3C 

Forus  Bonus  18/- 

• 

1 1  a 
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Frag  48/- 

. 

. 

1 1  a 

1C 

Fg  672  35/- 

• 

1  la 

4BC 

Coliat  70/- 

• 

1  la 

3£ 

Merse  60/- 

• 

1 1  a 

ICO 

M  1035  50/- 

“ 

• 

* 
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50E 

H  181-49  69/- 
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• 

• 

# 

1 1  a 

5  Ef 

Mja.  Pokko  75/- 

• 
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(01  1 
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(  •) 
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41 
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• 
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• 

• 
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• 
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The  crosses  'Asplund'  37/-  x  'Maskin'  47/-  resulted  in  'For us 
Bonus'  18/-,  '  F  r  *  g  '  48/-,  'Herse'  60/-,  and  'Uarde'  79/-  that 
then  should  be  conditioned  by  the  genes  as  follows.  'forus 
Bonus'  (Mas  18),  'Frag'  (Mas  18  +  Mas  29),  'Herse'  (Asp  38  +  Mas 
29),  and  'Uarde'  (Asp  37  +  Mas  18  +  Mas  29)  (cf.  Fig.  lla:l-2CE) 

'Domen'  29/-  from  'Maskin'  47/-  x  'Opal  B1  7/-  (Fiq.  11a:  5  A  ap¬ 
pear  intermediary  between  the  parents  which  means  that  it  has 
genes  from  both  of  them  (i.e  Mas  18,  Mas  29  and  Opa  7).  If  this 
is  correct  it  is  neither  surprising  that  ’ P K - P  38’  19/-  has  the 
Mas  18  gene  nor  that  'PK-P  693'  3/-  has  the  Opa  7  qene  (Fig. 
llb:4AC)  but  if  'De  698'  43/-  is  a  mutation  sen  su  s t  r i r to  in 
'Domen'  29/-  for  other  characters  than  the  reaction  to  leaf 
stripe  it  should  come  out  with  the  same  level  of  attack  as  'Do¬ 
men',  instead  it  came  out  on  the  same  level  as  the  grandparents 
'Maskin'  47/-.  For  the  same  reason  the  mutant  'Fq  672'  33/-  in 
'Frsg'  48/-  should  be  attacked  on  the  same  level  as  'Fra?q'  (Fig. 
llb:4-5C),  but  it  came  out  at  the  level  of  Mas  29.  Still,  ac¬ 
cording  to  the  intermediary  appearence  of  'Domen'  29  it  is 
not  surprising  that  'M  268'  33/-  and  'PK-M3'  14/-  after  the 
cross  'De  69B'  43/-  x  ' F  g  672'  53/-  came  out  with  Mas  29  and  Mas 
18,  respectively.  ’Tammi1  29/-  (’Dili’  4/-  x  ’Asplund'  37/-'  and 
’Otra1  23/-  (’Tammi*  29/-  x  'Fdda'  34/-)  constitute  a  comparable 
case  . 

'Jo  1310'  46/-  is  intermediary  between  the  parents,  'Jet'  37/-  x 
'Ingrid'  8/-,  which  means  that  the  line  is  conditioned  with  both 
genes  like  the  case  with  'Tammi'  29/-  from  'Asplund'  37/-  x  '01- 
1 i '  4/-  (Figs  1 1  a  :  1 AB  ,  1 1 b  :  2BC  )  . 

'Goliat'  70/-  from  ('Asplund'  37/-  x  'Jaerbyg')  x  'Bjorne'  8/- 
must  have  about  "half  of  its  susceptibility"  from  the  last  two 
partners  in  the  crossing,  but  this  requires  either  that  by  far 
the  most  come  from  'Jaerbyg'  or  that  'Bjorne'  has  been  hetero¬ 
geneous  (Fig.  lla:3CF).  'Jo  1012'  33/-  from  'Goliat'  70/-  x  'Jo 
0490'  ('Vega  Sv . '  37/-  x  'Seger'  3/-)  may  be  conditioned  by  Asp 
37  or  V eg  37  (F  ig.  llb:2CD)  . 
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The  supposed  occurrence  of  three  genes  for  the  reaction  to  leaf 
stripe  in  'Domen'  29/-  makes  it  equally  possible  that  'May  jar' 
10/28  has  its  resistance  from  'Domen'  29/-  and  'Herta'  7/-  (Fiq. 
lla:3-4AB),  not  least  because  the  gene  in  'Herta'  and  'Opal  B' 
in  all  probability  is  the  same.  ('Vega  S v .  '  37/-  x  'Seger'  3/-) 
x  'Bonus'  18/-  (Fiq.  10:380)  gave  'Kilta'  90/-  which  most  likely 
has  the  Veq  37  qene.  'Vega  Sv.'  37/-  x  'Dorr  Sv.'  4/73  gave  'Asa 
Sv.'  (Fiq.  10: 3  C  3  of  which  twn  sources  were  tested.  They  were 
'Asa  Sv.'  52/89  and  'Asa  Sv.'  2 /  6  9  equal  to  each  of  the  parents 
after  inoculation  with  the  pnpulat  inn  of  the  pathogen  in  t hp 
field,  but  both  very  susceptible  after  inoculation  with  the 
monospore  culture.  I  h  i  s  ma>  suggest  that  'Asa  Sv.’  has  two  com¬ 
ponents  like  'Ma|n'.  ' l  d  da ’  34  -  from  'Vega  S  v .  '  37/-  x  ' A  s  p - 
lund'  37/-  may  have  t  tie  gene  from  nn\  of  the  parents  it  ig.lla: 
1AC)  and  it  miqht  for  t  ti  i  r;  reason  he  t  tie  same  gene. 

'Agneta'  70/-  (Fiq.  11a: 20  from  ’Monte  Frist  o'  2D  -  four 
times  backcrnssed  to  ’ l  d  d  a  11'  4 1  -  'a  selection  in  ' F  d  d  a '  x 
('Asa  Sv.'  x  'Frisia'  (('Gran  at'  x  '  P  i  s  t  h  v  j  a  r  v  e  n  '  I  x  «'  '  Vu  1  can  '  x 
'Kalkreuter'))  might  have  its  susceptibility  from  ' I dda '  34  - 
and  the  susceptible  component  of  'Asa  Sv  .  '  32  '89  but  in  ttiat 
case  would  Asp  37  and  Veq  37  tie  different  genes.  Ihe  resistance 
in  ’Kajsa’  4/-,  sister  to  ’Agneta’,  fits  surprisingly  with  t  tie 
field  resistant  'Asa  Sv.'  2/69,  but  in  any  event  the  whole  prob¬ 
lem  may  come  from  the  complex  origin  of  'Frisia'. 

'Paavo'  70/-  (Fiq.  1  1  a :  2  D  )  is  not  included  in  Tab.  9  because  the 
level  of  attack  cannot  be  explained  from  the  attacks  on  the  an¬ 
cestors  unless  the  011  4  qene  in  'Tammi'  29/-  (011  4  +  Asp  37) 
is  lost  in  the  crossinqs,  and  further  that  it  contains  a  gene 
from  each  of  the  two  other  v a r  i  e t  i  es  ,  ' Gu  1  1 '  14/32  and  'OAF  21' 
13/-.  'Hja.  673'  21/-  (Fig.  1 1  a :  3  C  )  may  be  conditioned  by  one  or 
both  of  these  genes  or  those  of  'Otra'  23/-  (Oil  4  +  Asp  37). 
'Porno'  54/-,  conditioned  with  the  Veg  57  and  Bon  18  genes,  gave 
line  'Hja.  71384'  74/-  after  crossing  with  'Hja.  673'  21/-  and 
its  level  of  attack  is  the  sum  of  those  of  the  parents  but  this 
would  mean  that  it  has  Otr  23  (intermediary  of  Asp  37  and  Oil 
4),  and  for  this  reason  'Hja.  71384'  might  equally  well  be  con- 
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ditioned  with  Veg  37  from  'Porno'  and  Asp  37  without  011  4  from 
'Hja.  673'  which  is  the  other  parent  (fig.  lla:2-3CD). 

The  untested  'Hja.  12251'  must  have  contributed  considerably  to 
the  susceptibility  of  'Hja.  60308'  52/-  (Fig.  lla:3BC).  The  same 
may  hold  for  the  untested  'Andie'  concerning  the  susceptibility 
of  'Hja.  72802'  36/-,  but  it  is  guite  as  possible  that  it  con¬ 
tains  Asp  37  (Veg  37)  from  'Otra'  23/-  without  the  011  4  gene 
(Tig.  11a: 3BC). 

'Asplund'  37/-  x  'Jadar'  7/33  gave  'Jadar  II'  31/-  and  'Torus ' 
21/-  (fig.  lla:3-4CD)  of  which  the  former  suggests  to  have  the 
Asp  37  gene  and  the  latter  Mas  18. 

Two  samples  of  'Kristina'  were  tested.  One  with  10 %  and  the 
other  with  22?o  attack  after  inoculation  in  the  field.  They  agree 
with  one  of  the  parents  each,  i.e  'Domen'  29/-  with  Mas  29  and 
'Mari'  8/45.  The  use  of  'Kristina'  as  crossing  partner  may  sup¬ 
port  the  suggestion  that  it  may  consist  of  two  components  (cf. 
'Vega  Abed'  22/-  (fig.  7  :  2  D  E  )  ,  'Jenny'  0/13  (fig.  7:5  F.  f  )  ,  and 
'Gunnar'  9/-  (fig.  lla:7C)). 

'Etu'  77/-  (fig.  lla:4-5B)  from  'Bonus'  18/-  x  ’Varde'  79/-  has 
either  the  same  three  genes  as  'Varde'  or  these  genes  with  Mas 
18  exchanged  by  Bon  18.  'ftu'  77/-  x  'Otra'  23/-  gave  'Jo  1279' 
37/-  which  after  all  must  have  the  gene  Asp  37  (fig.  llb:3AB). 
'Otra'  23/-  x  'Varde'  79/-  resulted  in  ' Arra '  56/-  with  the 
genes  Asp  37  +  Mas  18  or  Mas  29  +  Otr  23  (=  Asp  37  *  011  4),  'Jo 
1252'  with  the  same  genes,  'Jo  1330'  76/-  with  Asp  37  +  Mas  18  + 
Mas  29  as  in  'Varde'  (but  not  Otr  23),  and  'Jo  1343'  41/-  with 
Asp  37  or  Mas  18  +  Otr  23  (Fig.  llb:3-4BE).  'Jo  1352'  15/-  may 
have  either  Bon  18  from  'Bonus'  18/-  or  Mas  18  from  'Varde'  79/- 
(fig.  1 1 b : 4BE ) . 

'Asplund'  37/-  x  'Juli  Abed'  0/13  gave  'Presto'  30/-  with  the 
Asp  37  gene  (Fig.  lla:4-5DE).  'Varde'  79/-  x  ' J a r 1 e '  14/-  gave 
'Yrjar'  63/-  which  must  have  Mas  18  which  the  two  parents  have 
in  common  and  further  Asp  37  (Fig.  lla:5C). 
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'  V  i  gd  i  s '  58/80  and  'Lise'  57/-  from  ('Asplund'  57/-  x  'DS  295') 
x  'Varde'  79/-  might  of  course  have  genes  from  the  unknown  'DS 
295',  but  it  is  likely  that  'Vigdis'  has  the  Asp  57  gene  which 
the  two  varieties  involved  have  in  common  and  that  'fise'  has 
Asp  57  +  Mas  18  (Fig.  lla:5AE).  'H  1055'  50/-  from  'Lise'  57/-  x 
'Clermont'  50/-  may  have  either  Asp  57  +  Mas  18  or  Cle  50  +  Mas 
18  (Fig.  1 1  a :  5CE )  .  'Lise'  57/-  x  'Sv.  60718’  gave  'H.  181-49' 
69/-  which  necessarily  has  some  of  its  susceptibility  from  the 
latter  parent  (Fig.  lla:5EF).  It  is  most  likely  that  'Vena' 
48/-  has  Asp  57  from  'Vigdrs'6  58/80  x  'Lyallpur'  47/-,  but  in 
any  case  'Vena'  must  have  some  of  its  susceptibility  from 
'Lyallpur'  (Fig.  lla:5AC). 

A  mutation  in  '  F  r  m  g  '  48/-  x  'Paavo'  70/-  gave  'Mb  75-278'  59/— 
(Fig.  llb:4-5CD)  which  may  be  explained  as  having  a  gene  from 
each  of  the  parents  or  Asp  57  back  from  ' Tammi  '  .  If  the  untest¬ 
ed  'Vankkuri'  is  conditioned  like  the  brother  variety  'lammi' 
29/-  (Fig.  llaslA)  it  is  guite  natural  that  'Teemu'  24/-  (Fig. 
1 1  b :  2  AB )  (('Vankkuri'  x  'Tammi'  29/-)  x  'Suvi'  46/-)  has  the 
same  level  of  attack,  not  least  considering  the  close  relation¬ 
ship  of  ' S  u  v  i  '  .  On  the  other  hand  the  attack  of  'Jo  1082'  59/- 
(Fig.  llb:5-6AB)  (  ’  0 1 1  i  '  4/-  x  'Vankkuri')  may  be  explained  only 
as  a  loss  of  genes  like  the  case  with  'Hafnia'  (Fig.  10:4B). 

'Suvi'  46/-  x  '  0 1  r  a  '  25/-  gave  'Jo  1528'  46/-  which  must  have 
Asp  57  according  to  that  stated  above  plus  something  else  as  in 
'Suvi'  46/-  (Fig.  llb:5-4AB). 

'Jo  0490'  ('Seger'  5/-  x  'Vega  Sv . '  57/-)  x  'Suvi'  46/-  produced 
'Silja'  65/-  which  may  have  the  gene  Veg  57  +  another  gene  or 
genes  from  'Suvi'  ,  but  certainly  not  the  "pure"  Asp  57  (F  lg. 
lib: 2BC ) . 

'Jo  1515'  55/-  is  a  "third-generation"  selection  in  'Tammi' 
29/-  which  have  kept  the  same  level  of  susceptibility  (Fig. 
lib: 7-8CD ) . 
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'Jo  1344'  55/-  from  'Otra'  23/-  x  H.  sativum  Jess,  must  in  one 
way  or  another  have  a  large  part  of  its  susceptibility  from  the 
latter  of  the  parents  (Fig.  llb:48C). 

' Porno '  54/-  from  (('Seger'  5/-  x  'Vega  Sv.'  37/-)  x  a  six-rowed 
line)  x  'Bonus'  18/-  might  well  have  its  susceptibility  from 
the  unknown  six-rowed  line,  but  it  is  very  likely  that  it  has 
the  genes  Veg  37  +  Bon  18  from  the  known  involved  susceptible 
varieties  (Fig.  lla:5-6CF).  'Pirkka'  65/-  x  'Porno'  54/-  resulted 
in  'Hja.  Pokko'  75/-  and  'Hja.  701B5'  56/-  that  may  have  a  gene 
conditioning  susceptibility  from  one  parent  each  if  single  genps 
are  involved  (Fig.  lla:6CE). 

'Pirkka'  65/-  may  have  the  genes  from  'Maskin'  47/-  +  something 
else  but  it  may  egually  well  be  conditioned  by  genes  from  a  Man¬ 
churian  or  a  Finnish  land  variety  (Fig.  lla:6C). 

'Nordlys'  60/-  cannot  be  explained  from  the  level  of  attack  on 
the  parents  'Asplund'  37/-  x  'Dore  Sv.'  4/73.  It  may  contain  Asp 
37  for  one  part,  but  the  other  part  cannot  come  from  'Dore  Sv . ' 
as  it  appears  in  the  present  experiments  (Fig.  11a:  If  . 

The  attack  on  the  tested  offspring  of  'Nordlys'  60/-  x  'Pirkka' 
65/-  miqht  be  explained  from  the  known  genes  involved  (fig. 
lla:6BE),  but  if  no  backcrosses  were  made  after  crossing  with 
the  land  varieties  in  breeding  their  parents,  they  may  egually 
well  be  conditioned  by  something  else.  The  varieties  or  lines 
in  question  are  'Bode'  24/-,  'Va  13002'  17/-,  'Va  14047'  20/-, 
'Va  17128'  14/-,  'Va  17165'  60/-,  and  'Va  17236'  20/-  with  only 
one  on  the  same  level  as  the  parents  (Fig.  llb:lAE).  The  others 
might  contain  Mas  18  or  Bon  18. 

D.  Other  susceptible  and  highly  susceptible  ^barleys .  A  group  of 
related  American  barleys  occurring  in  the  collection  were 
screened  together  with  the  other  barleys.  They  are  moderately 
resistant,  as  indicated  above,  or  susceptible  to  very  suscepti¬ 
ble  after  inoculation  with  the  population  of  the  pathogen  in 
the  field.  The  group  was  bred  into  'Suvi'  46/-  vie  '0AC  21' 
15/-  (Fig.  llb:6-7BC).  'Suvi'  46/-  may  have  part  of  its  suscept- 


Table  10.  Percentaqe  of  attack  of  barleys  susceptible 

leaf  stripe  after  inoculation  with  a  population  of  the 

or  very  susceptible  to 

pathogen  in  the  field. 

Varieties,  ancestors 
and  places  of  origin 

Percentage 
of  attack 

Abyssinian  (Ethiopia) 

5  5 

Abyssinian  39  (Cl  7224)  (Egypt) 

27 

Ariana  (Cl  2524)  (Africa) 

21 

Atlas  (select,  in  Coast) 

18 

Brio  Sv.  (Sweden) 

27 

Caja  PF  (PE  M-13  x  PE  62  6/6-4) 

50 

Chevron  (Cl  1111)  (Switzerland) 

40 

Compana  (Cl  5438)  (from  composite  cross) 

26 

Criewener  N.  Z.  (Gatersleben) 

2  5 

Criewener  96  (Gatersleben) 

18 

Deficiens  (Cl  2325)  (Ethiopia) 

70 

Donnes  ( Norway  ) 

23 

F  inset  (Norway) 

58 

Floya  (select,  in  Brnesbyqq)  (Norway) 

20 

Elaya  Vollebek  1954  (Norway) 

75 

Inka  (Houtres  x  (Rundkorn  mut  .  x  Voldagsen)) 

31 

Kindred  (select,  in  Wisconsin  Pedigree  of 

26 

Oderbriiker  x  Lion) 

Klementina  (Iceland) 

32 

Kwan  (India) 

53 

M  i  anwa 1 i  ( C anada  ) 

19 

lx 

Morocco  x  Pallas  * 

23 

Morocaine  x  Pallas 

47 

Montca lm  ( USA  ) 

26 

Ochsenhaus'r  Ria  (Germany) 

3  3 

Ogalitsu  (Cl  7152)  (U.S.D.A.  ) 

35 

Pannier  (Cl  1330)  (China) 

83 

Peruvian  (Peru) 

48 

Ref  sum  (Norway  ) 

46 

Scots  Bere  (Scotland) 

65 

S  igur  (Ice  land  ) 

21 

Sjak  (Norway) 

34 

Spa  in  (  -  ) 

4  3 

Stjernebyg  (Faroe  Islands) 

26 

S v  a  1 o  f  ( Sweden  ) 

17 

lampar  (Faroe  I s 1 ands/ I ce  1  and ) 

47 

Triumph  (Trumph)  (DDR) 

44 

I unga  (Norway) 

20 

Velvet  ((Manchuria  x  Lion)  x  Luth) 

23 

White  Smyrna  (Turkey) 

17 

Wurla  (Sweden) 

18 

Zeiners  Deu t schme  i  s t e r  (Germany) 

17 

Zeiners  Franken  (Frankonia) 

21 

Average 


34.0 
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ibility  from  this  source.  Further,  'Suvi'  46/-  x  'Titan'  57 / - 
gave  'Jo  1182'  57/-  (Fig.  llb:6-7CD)  with  a  susceptibility  that 
could  come  from  any  of  the  parents.  'Titan'  57/-  most  likely 
has  its  susceptibility  from  'Glabron'  55/-  which  again  suggests 
that  it  comes  from  'Manchuria'  (Fig.  llb:6DE).  'Vantage'  50/- 
may  have  its  susceptibility  from  more  sources  including  'Newal' 
19/-  and  'Plush'  27/-  (Fig.  llb:6CD,  cf.  Tab.  3). 

Many  other  barleys  belonging  to  this  susceptible  group  were 
screened.  Here  will  be  mentioned  only  those  varieties  that  could 
not  be  placed  in  the  pedigrees  but  which  occur  in  the  used  lit¬ 
erature  or  are  provided  for  the  screening  (Tab.  10).  Relatively 
many  of  these  susceptible  barleys  come  from  Nordic  countries  as 
did  the  susceptible  and  very  susceptible  varieties  set  up  in 
the  ' A sp 1 und ' / ' Mask  i  n  '  series  of  pedigree  (Fig.  11a  and  lib). 

'Caja  PF '  has  the  Lae v i ga t um- r e s  i  s t ance  against  powdery  mildew 
which  suggests  that  it  belonqs  to  the  'Vada'  or  the  'Minerva' 
series  hut  its  background  cannot  be  traced  exactly.  The  two 
'Criewener'  barleys  may  be  old  varieties  related  to  'friewener 
403'  1/88  (Fig.  10:1-2DE,  cf.  the  selections  in  'Hanna'  above). 
The  two  Moroccan  barleys  must  have  been  very  susceptible  to  leaf 
stripe  since  the  products  are  still  susceptible  and  very  sus¬ 
ceptible,  respectively,  after  four  backcrosses  to  the  moderate¬ 
ly  resistant  'Pallas'  (fig.  7:4C).  Finally,  the  very  susceptible 
'Triumph'  is  a  widely  grown  variety  at  present. 


4.2.  Discussion 

4.2.1.  The  material 

The  value  of  the  screening  is  strongly  dependent  on  the  purity 
of  the  barleys.  In  order  to  maintain  the  barleys  in  the  collec¬ 
tions  a  smaller  or  larger  number  were  sown  side  by  side  at  years 
interval.  Under  such  conditions  the  possibility  cannot  be  over¬ 
looked  that  spontaneous  crossings  may  occur  as  well  as  an  inter¬ 
contamination  in  the  field,  nor  during  threshing.  For  these  rea¬ 
sons  attacks  on  the  level  of  1-2 S  need  not  be  characteristic  for 
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a  variety.  In  some  experiments  it  may  be  difficult  to  distin¬ 
guish  amonq  symptoms  of  the  common  leaf  sLripe  and  the  dwarfing 
symptoms.  This  is  why  a  small  percentage  of  attack  may  be  noted 
in  the  highly  resistant  varieties. 

fit 

4.2.2.  The  significance 

Much  was  done  in  order  to  make  uniform  conditions  with  close  to 
100 %  inoculation  and  maximum  attack,  further,  the  presented  re¬ 
sults  are  based  on  the  highest  level  of  attack  on  each  of  the 
barleys.  However,  the  level  of  significance  may  he  questioned  in 
this  very  heterogenous  material  with  attacks  varying  from  0-100”, 
after  inoculation  either  with  a  population  of  the  pathogen  in 
the  field  or  with  a  monospore  culture  using  the  sandwich  method, 
and  further  because  parts  of  the  screening  were  made  on  a  small 
number  of  plants.  For  these  reasons,  we  differentiated  nnl>  a 
few  levels  of  resistance  or  susceptibility  ns  indicated  in  the 
section  on  material  and  methods.  This  is  considered  in  the  pedi¬ 
gree  analysis  which  is  based  on  the  degree  of  agreement  between 
ancestors  and  offspring  and  may  be  regarded  as  the  most,  probable 
pattern  of  inheritance.  This  is  supported  by  the  fact  that  sam¬ 
ples  of  the  same  variety  provided  from  different  sources  in  most 
cases  had  the  same  level  of  attack.  Further,  sister  varieties 
normally  are  in  accordance  with  their  parents,  but  possible  ex¬ 
planations  are  qiven  when  deviations  occur.  Some  unexplainable 
cases  appear  where  significantly  different  levels  of  attack  oc¬ 
curred  between  different  samples  of  the  same  variety.  In  these 
cases  we  decided  to  use  the  sample  in  the  pedigrees  set-up  that 
we  received  from  the  breeder,  though  in  some  cases  it  had  been 
easier  to  explain  the  results  if  we  had  used  the  other  sample. 
The  most  extreme  differences  seen  were  the  two  X-ray  mutants  in 
'Bonus'  18/-,  'Mari'  with  8  %  vs.  4  3  % ,  and  'Pallas'  with  4  "n  vs. 
2 4 attack  in  the  sample  from  breeder  and  elsewhere,  respect  lvc- 

i  y  • 

It  also  makes  it  difficult  to  speak  about  differences  where  two 
or  more  varieties  with  the  same  level  nf  attack  arc  suggested  to 
have  different  qenes.  Situations  that  occur  hath  in  resistant 
and  susceptible  barleys  are  discussed  below. 
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4.2.3.  Inoculation  with  a  population  or  a  monospore  culture 
The  difference  between  the  results  after  inoculation  in  t he 
field  and  the  sandwich  method  is  obvious.  The  main  reasons  may 
be  that  in  the  former  case  it  is  made  with  a  populat  ion  of  t  tic 
pathogen  spread  with  conidia  from  the  attacked  plants  to  the 
young  seeds  of  the  test  barleys  over  a  certain  period  of  time, 
and  in  the  latter  of  inoculation  with  mycelium  from  a  monnspore 
culture.  Further,  this  culture  is  derived  from  a  diseased  plant 
collected  before  the  experiments  were  initiated.  Tor  this  rea¬ 
son,  it  not  necessarily  belongs  to  the  population  used  for  inoc¬ 
ulation  in  the  field. 

The  set-up  of  the  pedigrees  is  based  exclusively  on  the  field 
inoculation  because  the  sandwich  test  has  not  been  used  to  a 
sufficient  extent  for  setting  pedigrees  up  in  this  context.  two 
series,  however,  of  closely  related  varieties  indicate  that 
analogous  inherited  connections  could  be  set  up  on  the  basis  of 
the  sandwich  method  (cf.  p.  47  and  31'.  Both  of  them  may  he 
traced  back  to  the  'Opal',  'Kenia',  ' M  a|  a  '  series  arid  from  them 
back  to  'Binder  Abed',  selected  in  'Hanna'. 

The  varieties  tested  in  the  two  series  are  character i/rd  as  re¬ 
sistant  or  moderately  resistant  after  the  field  inoculation, 
whereas  they  are  susceptible  or  very  suscepl  ible  after  the  sand¬ 
wich  method.  Though  selected  in  the  susceptible  'Riqel',  ’Denso 
Abed'  appears  equal  to  its  grandparent  'Maja'.  The  reason  for 
this  will  be  explained  below.  The  very  high  field  resistance  of 
'Proctor'  may  be  conditioned  by  an  additive  rffect  of  a  gene 
from  each  parent;  it  then  constitutes  a  case  analogous  to  'I  rc- 
ja'.  The  two  varieties  are,  however,  extremely  different  after 
exposure  to  the  monospore  culture.  'Stonge'  is  t  r  a  ring  t  e  s  s  I  \  e  1  \ 
more  resistant  than  its  parents. 

By  comparing  the  results  of  the  two  methods  as  they  appear  in 
these  two  series  and  in  the  pedigrees  that  are  set  up  in  t  tqs  n - 
12  it  is  obvious  that  some  barleys  were  highly  resistant  after 
both  methods,  others  were  resistant  or  moderately  resistant 
after  field  inoculation,  but  susceptible  nr  very  susceptible 
after  inoculation  with  the  monosporp  culture,  and  still  others 
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were  susceptible  or  very  susceptible  after  both  methods.  On  this 
basis  we  conclude  that  the  resistances  corresponding  to  the  two 
methods  are  governed  by  different  genes.  This  is  most  clearly 
seen  in  Tab.  7  where  all  the  barleys  are  highly  resistant  after 
inoculation  in  the  field,  whereas  the  range  of  susceptibility 
after  the  sandwich  method  is  6-80 %  attack.  In  some  highly  re¬ 
sistant  varieties  the  genes  might  be  the  same  as  no  differences 
may  be  seen.  Apart  from  this,  the  barleys  are  nearly  always  more 
susceptible  after  the  sandwich  method  and  in  only  one  case  more 
resistant . 


4.2.4.  Complex  breeding 

The  reaction  of  the  more  or  less  closely  interrelated  barleys 
that  are  included  in  pedigrees  (Figs  6-12)  cannot  always  be  ex¬ 
plained  because  of  random  variation,  the  complexity  of  their  an¬ 
cestors,  and  because  not  all  are  tested.  The  most  complex  back¬ 
ground  occurs  in  the  case  of  a  number  of  varieties  from  Weibulls 
into  which  resistance  to  dwarf  rust  ( Puccinia  hordei  Otth),  Wei- 
henstephan,  and  Monte  Cristo  powdery  mildew  (Erqsiphe  qrammis 
DC.  f.sp.  horde  i  fm.  Marchal)  resistance  are  bred  via  'Tellus 
'Tellus  M  ^  ,  'Ingrid  M ^ ,  'Aria  M  ^  '  ,  and  an  unknown  source 
of  We l henst ephan  resistance  (Fiq.  8:9-6Bf)  (cf.  EWERTSON,  1974, 
1979,  1983).  Another  example  is  where  nematode  resistance  was 
bred  into  the  barleys  via  'Byq  191'  (Barley  191  (English)  r  pal¬ 
lidum  191  (french)  =  H  o  r  d  e  u  m  pallidum  ce  v  ad  a  v  ti  1  q  a  re  (nomen  in- 
v a  1 i dum ,  a  primitive  barley  No.  191  in  the  collection  at  The 
Royal  Veterinary  and  Agricultural  University,  Copenhagen))  (cf. 
the  pediqrees  and  ANDERSEN,  1961),  but  there  are  several  other 
self-explanatory  examples. 


4.2.9.  The  V ada- r e s  l  s t ance 

The  main  part  of  the  hiqhly  resistant  barleys  found  in  northwest 
furopean  collections  has  'Vada'  as  one  of  its  parents  (fiq.  6). 
This  fart  was  first  observed  by  KNUDSCN  (1980)  without  a  test 
for  the  inheritance. 


'Uada'  came  from  'Gull  Sv.’  14/52  x  H.  laevigatum.  The  resist¬ 
ance  may  hardly  have  come  from  the  former  parent  if  it  is  homo¬ 
genous,  nor  from  that  line  of  H.  laevigatum  vie  tested  here  as 
it  had  15 %  attack  with  leaf  stripe,  ti  .  laevigatum,  however,  is 
known  to  be  heterogenous  (cf.  SHEWRY  et  al.,  1979;  L I NDE -L AURSE N 
et  al  .  ,  1982  ).  Therefore,  it  is  likely  that  this  resistance  came 
from  this  source.  This  is  further  supported  by  the  origin  of  the 
highly  resistant  barley  line  'Jo  1341'  4/1  from  Finland  as  H. 
laevigatum  x  'Jo  0758'  though  the  chance  that  the  latter  parent 
may  have  carried  the  field  resistance  from  either  'Bethge  Ill' 
7/-  (12.5%)  or  '  0 1 1  i  '  4/-  (6.25%)  (Eig.  llb:7-8AB)  cannot  be 
left  out  of  account. 

The  probability  that  'Bomi',  'Alf',  Havila',  and  U f f e  'Sejet' 
carry  the  Vada- r es  i  s t ance  may  be  explained  only  indirectly.  DROS 
(1957)  mentioned  that  'Minerva'  10/-  was  brought  on  the  market 
without  further  selection,  whereas  the  selections  for  the  sister 
variety  'Vada'  were  discarded  in  the  first  instance,  and  a  bet¬ 
ter  one  was  selected  and  brought  on  the  market  as  'Vada'.  This 
may  or  may  not  indicate  the  possibility  of  more  he t e rogen i c i t v 
in  'Minerva'  than  in  'Vada'.  Further,  L I NDE -L AURSE N  et  al. 
(  1982  )  mention  some  he t e rogen i c  i  t y  in  'Minerva'.  'Bonus'  18/- 
may  have  been  composed  of  a  resistant  and  a  more  susceptible 
component  as  discussed  below  in  connection  with  'Maja'.  Nothing 
else  can  be  stated  on  the  basis  of  the  pedigree  that  could  con¬ 
tribute  to  the  high  resistance  of  the  three  f  i rs t -men t  i oned 
varieties  nor  in  the  ancestors  of  'Uffe  Sejet'  (Figs  7:2AE,  7: 
4 - 5 AC )  . 


4,2.6.  Other  resistant  barleys 


Apart 

from 

those  with 

the 

Vada- re s i s t ance ,  each  of  the 

few 

h  i  gh- 

ly  resistant  barleys 

i  n 

the  pedigrees  has  a 

background 

o  f 

i  t  s 

own  . 

The 

res istance 

o  f 

'Freja'  2/1  seems'  conditioned 

by 

two 

genes  ; 

one 

from  'Opal'- 

’Maja1,  which  likely 

carries 

the 

same 

gene 

for 

resistance 

,  and  one  from  'Seger' 

5/-  (Fig. 

8: 

1AB)  . 

T  hese 

are 

termed  Opa 

7  and  Seg  5,  respectively.  'Jo  1345' 

0/5 

const i t  ut  es 

a  comparable 

case  as  1  Herta 1  7/- 

and  'Ingrid' 

8/- 

carry 

the 

same  gene 

as 

' Opa 1 '  7/-  (Opa  7), 

so  it  cannot 

have 

come  from  'Vega  Sv.'  37/-  (Veg  37)  (Fig.  llb:2-3BD,  cf.  'Victo¬ 
ria'  in  Tab.  8).  The  explanation  of  why  we  regard  'Freja'  2/1 
and  'Jo  1345'  0/5  as  significantly  more  resistant  than  their 
parents  lies  in  the  high  level  of  resistance  in  'Freja'  in  three 
samples  obtained  from  different  collections,  and  in  that  'Opal' 
7/-,  'Herta*  7/-,  and  'Ingrid'  8/-,  each  with  the  same  gene  (Opa 
7)  are  egually  attacked. 

'Freja'  2/1  x  'Lenta'  9/-  gave  the  highly  susceptible  variety 
’Hafnia'  76/-  which  should  indicate  that  it  is  without  any  re¬ 
sistance  genes  from  the  parents  but  as  'Lenta'  9/-  from  'Maja' 
3/26  x  'Kenia'  5/-  after  all  should  carry  the  Opa  7  gene;  this 
gene  should  be  in  both  parents  if  the  suggestions  on  'Freja'  are 
correct.  Thus,  'Hafnia'  76/-  should  carry  this  resistance  gene. 
This  might  invalidate  our  supposition  unless  the  reaction  of 
'Lenta'  has  something  to  do  with  a  previously  existing  heteroge- 
nicity  of  'Maja'  and  'Kenia*  which  is  discussed  below  (Fig.  10: 
4BC  )  . 

According  to  the  breeder,  'Alfa'  2/1  should  originate  from  a 
selection  in  'Kenia'  5/-  but  there  are  several  indications  that 
it  has  not  much  to  do  with  'Kenia'.  ANDERSEN  (1961)  supposed 
'Alfa'  to  be  a  mutation  in  'Kenia',  but  as  it  is  different  in 
other  characters  than  just  the  nematode  resistance  this  can 
hardly  be  the  case;  rather  it  is  a  guestion  of  contamination 
(Per  Lundin,  pers.  comm.).  As  indicated  by  NIELSEN  and  FRYDEN- 
BERG  (1972)  'Kenia'  appears  completely  monomorphic  today,  where¬ 
as  both  the  selected  varieties  'Alfa'  2/1  and  ’Fero1  5/-  (Fig. 
9:1AB)  deviate  from  'Kenia'  in  chromosome  banding  (L INDE-L AURSEN 
et  al.,  1982).  These  facts  indicate  that  'Kenia'  originally  may 
have  been  heterogenous. 

The  highly  resistant  'Piikkio'  3/3  (Fig.  ,10:7A)  is  a  Finnish 
land  variety  from  1922  (MULTIMAKI  and  KASEWA,  1983). 

It  is  clear  that  'Franks  Hohenloher'  0/3  carries  the  resistance 
from  'Bethge  II'  1/3,  and  after  all  it  is  likely  that  'Betzes' 
-/1.4  (Cl  6398)  has  this  resistance.  The  resistance  of  this  sam¬ 
ple  of  'Betzes'  is  in  agreement  with  KNUDSEN  (1986).  We  also 


tested  another  sample  of  'Betzes'  which  had  17 %  attack  after 
field  inoculation  and  8?o  after  the  sandwich  method,  this  is  t  tie 
only  case  where  the  susceptibility  after  the  sandwich  method  ap¬ 
pears  significantly  lower  than  after  the  field  inoculation  (Fig. 
1 2 : 7 -8BD ) . 

Outside  the  connections  with  the  barleys  in  the  pedigrees,  we 
found  a  relatively  high  number  of  highly  resistant  and  resistant 
barleys  (Tabs  4-6).  Not  much  is  known  about  these  barleys  apart 
from  the  observation  that  several  of  them  also  were  found  re¬ 
sistant  by  other  authors  (Tab.  11). 

'Rex  II'  (Tab.  4)  is  a  nema t ode- res i s t an t  selection  made  in  'Rex 
Abed'  10/-  by  Professor  C.A.  Jorgensen  (cf.  ANON.,  1948,  where 
it  is  designated  'K.V.A.L.',  and  ANDERSEN,  1961).  'Rex  Abed'  was 
selected  in  old  Danish  barley  in  1918  by  the  breeder  H.A.B.  Ves- 
tergaard  (IVERSEN,  1919/20;  ANDERSEN,  1961).  It  has  nothing  to 
do  with  the  Canadian  'Rex'  ('Velvet'  x  'Hannchen',  WIEBE  and 
RIED,  1961)  as  formerly  assumed  (SKDU  and  HAAHR.1985). 

'Tystofte  Kors'  0/4.5  (Tab.  5),  originally  designated  'Tystofte 
25'  1/18  (lab.  7),  was  described  as  a  cross  between  2-rowed  and 
6- rowed  "old  Danish  barley"  (MORTENSEN,  1909;  IVERSEN,  1915). 
After  field  inoculation,  the  two  samples  behave  egually  well, 
but  they  might  possibly  be  different  after  the  sandwich  method. 
The  leaf  stripe  resistance  in  'Tystofte  Kors'  was  observed  al¬ 
ready  in  1910  (MORTENSEN  et  al.,  1911)  and  by  comparing  this 
with  the  resistance  of  other  barleys  it  is  noted  that  usually  it 
is  least  attacked  (LIND  et  al.,  1917),  or  so  to  speak,  is  nearly 
always  free  of  the  disease  (LIND  and  RAVN,  1918).  Though,  these 
results  were  based  on  spontaneous  infection,  these  observations 
may  be  regarded  very  realistically  because  of  the  usually  very 
high  inoculum  potential  at  that  time  with  up  to  50 %  attack  on 
susceptible  varieties  (LIND  et  al.,  1916;  LIND  and  RAVN,  1918; 
STAPEL  et  al.,  1976).  As  far  as  we  have  scanned  the  literature, 
'Tystofte  Kors'  seems  to  be  the  first  barley  variety  in  the 
world  described  as  resistant  to  leaf  stripe,  and  it  is  still  re¬ 
sistant,  not  only  in  Denmark  but  also  in  U.5.A.  (SHANDS  and 
ARNY,  1944)  and  Canada  (L01SEILE,  1985). 
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Varieties  with  'Maja'  and/or  'Kenia'  as  parents  and  those  sel¬ 
ected  in  these  two  varieties  appear  with  two  levels  ol  attack 
apart  from  that  of  'Alfa'  mentioned  above  -  one  level  equal  to 
that  of  the  parents  and  another  significantly  higher.  Further, 
selections  in  the  latter,  susceptible  group  -  'Denso  Abed'  and 
'Drost  A'  -  exhibit  a  level  of  resistance  equal  to  that  of  their 
grandparents.  Analogous  heterogenicities  were  found  by  N  1  E I  !i t  N 
and  f  RYDENBERG  (1972  1  and  I  INDE-LAURSE  N  et  al.  (1982  )  who  note 
that  'Opal',  'Maja',  and  'Kenia'  from  'Binder'  x  'Gull  55  v .  '  dif¬ 
fer  from  their  parents  as  they  are  known  today  and  refer  to 

heteroqenicity  in  'Binder'  (NlflSFM  and  f  RVDf  NBF RG ,  1972). 

'Maja'  and  'Kenia'  are  also  mutually  different  ' S  H  E  WR  Y  et  al., 
1979).  these  facts  should  surprise  no  one  as  it  is  common  prac¬ 
tice  in  the  breeding  that  the  best  lines  selected  after  a  cross 
are  bulked  to  make  the  new  variety,  and  this  is  why  it  may  be 

regarded  as  natural  that  properties  not  selected  for  mav  show  up 

in  the  new  varieties,  therefore,  these  results  support  t  tie  sig¬ 
nificance  of  the  experiments  rather  than  confuse  them. 

’Bonus'  18/-  may  originate  from  the  more  suscept  iblc  part  of  the 
original  'Maja',  but  also  this  variety  is  supposed  to  be  hetero¬ 
genous,  as  after  X-ray  treatment  it  produced  'Mari'  8, AS  and 
'Pallas'  A/-  that  are  selected  for  other  characters  than  resist¬ 
ance  to  leaf  stripe.  For  this  reason,  the  characters  concerning 
this  disease  must  have  been  present  in  the  ancestor  iff.  LI\DI- 
-LAURSEN,  1978;  L I NDE -L AURSE N  et  al.,  1982).  In  this  context  it 
should  be  mentioned  that  three  other  samples  of  'Mari'  included 
in  our  tests  proved  susceptible  with  2  2 -  4  5  ?0  attack  >1  iq.  7:4- 
6BC  )  . 

4.2.7.  Open  flowering 

fnrmerly,  infection  through  open  flowers  was  widely  discussed 
but  difficult  to  prove  (rT.  f  UCHS ,  1930;  I  BE  NB" GK ,  1  9  50'.  SUM  - 
SON  (1946),  on  the  other  hand,  got  excellent  results  bv  inocula¬ 
tion  throuqh  the  open  male  sterile  Dowers.  On  the  basis  of  this 
way  of  spreading  and  pathogenesis  nf  the  disease  (rf.  I’lAIlN- 
KAMP,  1976;  tEVIOrOAl.  E  and  HAIE,  1976)  it  should  b  expected 
that  varieties  with  a  pronounced  tendency  to  open  flowering  were 
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more  susceptible  to  leaf  stripe  than  those  that  almost  exclu¬ 
sively  have  closed  flowers.  This  is  not  always  so,  however. 
'Freja'  2/1  and  'Herta  1  7/-,  which  are  highly  resistant  and  re¬ 
sistant,  respectively,  have  a  rather  large  tendency  to  flower 
with  open  flowers  because  of  their  large  lod icu 1 ae ,  whereas 
'Svanhals  Sv . 1  21/-  (Fig.  10:1D£)  with  small  lodiculae  and  near¬ 
ly  exclusively  closed  flowers  is  rather  susceptible  (cf.  PEDER¬ 
SEN  and  J0RGENSEN,  1965). 

4.2.8.  Partiel  resistance  and  additive  susceptibility  promoting 
factors 

Lining  up  the  results  after  increasing  susceptibility,  KNUDSEN 
(1980)  got  a  continuously  steep  increasing  level  of  attack  that 
made  him  suppose  that  many  genes  might  be  involved  to  give  a 
range  from  zero  to  almost  100S  attack.  The  presented  results 
give  so  many  examples  of  explainable  hereditaries  concerning  re¬ 
sistance  and  susceptibility  to  leaf  stripe  that  it  cannot  occur 
merely  by  chance.  This  allows  us  to  suppose  that  only  a  rela¬ 
tively  small  number  of  genes  are  necessary  to  make  the  broad 
range  of  attack.  This  supposition  is  plausible  because  of  the 
examples  of  additive  effect  of  resistance,  intermediary  effect 
of  either  resistance  or  susceptibility,  and  additive  pffect  of 
susceptibility  that  are  explained  on  the  basis  of  the  pedigrees 
ft  igs  6-12).  1  bp  most  striking  evidence  of  "additive  suscepti¬ 
bility  promoting  factors"  (ASPF)  or  the  opposite  if  we  consider 
resistance  is  set  up  in  Tab.  9  where  the  level  of  attack  on  more 
than  50  varieties  may  be  explained  on  the  basis  of  five  or  six 
genes  in  varying  combinations  of  one  to  three  or  Tour  genes  in 
each  variety.  None  of  these  genes  condition  more  than  40°,  at¬ 
tack,  but  they  are  responsible  for  15-8D?i  attack.  The  genes  are 
named  after  the  basic  varieties  and  their  level  of  attack  apart 
from  that  of  'Maskin'  47/-  in  which  we  assume  two  genes  (Mas  29 
and  Mas  18)  are  present  "in  order  to  get  the  table  working". 

I amm 1  29/-  from  ' 0 1 1 i '  4/-  x  'Asplund'  57/-  (Fig.  llailAB)  ap¬ 
pears  intermediary  between  the  parents.  For  this  reason  it  carry 
both  genes  (Oil  4  and  Asp  57).  'Otra'  25/-  from  'Tammi'  29/-  x 
'fdda'  54/-  (Fig.  lla:l-2AB)  is  on  the  same  level  and  then  is 
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suggested  to  carry  either  the  genes  011  4  and  Asp  5  7  or  0 1  1  4 
and  Veg  37.  These  combinations  were  traced  in  the  later  off¬ 
spring.  In  this  context  it  should  be  mentioned  that  SHANDS  and 
ARNY  (1944)  found  2  0 %  attack  in  the  ’  0 1 1  i  '  x  'Asplund'  cross. 

There  are  two  problematic  cases  in  the  pedigrees  because  of  two 
significantly  different  samples  of  each  of  'Kristina'  (10/-, 
22/-)  and  'Asa  Sv.'  (2/69,  32/89).  The  former  level  of  attack  in 
each  is  that  on  the  sample  provided  from  the  breeder.  It  is 
shown  as  striking,  however,  that  both  'Kristina'  10/-  and  'Kris¬ 
tina'  22/-  could  come  from  its  parents.  'Mari'  8/45  x  'Domen' 
29/-  (Fig.  1 1  a : 4  A )  .  further,  that  'Vega  Abed'  22/-  from  'Lofa 
Abed'  2/51  x  'Kristina'  is  reasonable  if  its  level  of  attack  is 
22 °o.  'Agneta'  70/-  may  have  only  the  gene  Veg  37  if  the  sample 
of  'Asa  Sv.'  with  32?i  attack  is  one  of  the  ancestors  (Fig  11a: 
20).  This  causes  us  to  assume  that  'Kristina'  and  'Asa  Sv.'  have 
been  heterogenous. 


4.2.9,  Comparison  of  the  results  with  those  of  other  outhors 
Additive  effects  comparable  with  our  results  were  observed  by 
ARNY  (1945b)  who  found  three  factors  involved  in  the  resistance 
of  'Oderbriicker'  and  that  two  varieties  may  have  factors  in  com¬ 
mon,  by  PRASAD  (1974)  who  found  a  cumulative  effect  of  genes  for 
resistance  to  leaf  stripe,  and  by  SUNES0N  (1950)  who  concluded 
that  the  resistance  may  be  dominant  or  recessive  and  involves 
more  than  six  genes.  Further,  he  found  that  the  resistance  of 
'Club  Mariout'  may  be  conditioned  by  at  least  two  genes  in  a 
"multiple  gene  action". 

Several  other  authors  have  screened  series  of  barleys  for  re¬ 
sistance  to  leaf  stripe  and  in  many  cases  the  same  varieties 
have  been  involved.  The  nine  largest  of  these  investigations  are 
surveyed  in  Tab.  11  in  order  to  facilitate  comparison  of  simil¬ 
arities  and  differences  though  it  may  be  done  only  in  general 
terms  because  of  differences  in  methods  and  inoculation  poten¬ 
tial. 
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Table  n.  Comparison  or  the  different  author’s  screening  of  barley 
varieties  for  resistance  to  barley  leaf  stripe.  Percentage  of  attack. 


Name 

« 

1 

, 

11 

III 

IV 

V 

VI 

VII 

VIII 

IX 

1  Modia  (Cl  2483 ) 

0 

0 

0 

0 

2  White  Catami  (Cl  920) 

0 

0 

1 

3  vada 

0 

0 

0.  3 

0.6 

4  Ceorgie 

0 

0 

0 

1.2 

9.2 

5  a  i  r 

0 

0.  7 

0.2 

6  Havila 

0 

0.7 

5.8 

7  Bet zes  (C!  6398) 

1.4 

0 

0 

8  Zita 

0 

2.0 

0 

0 

0 

9  Ishtar  (Cl  1615) 

0 

3.4 

0 

0 

10  TystOfte  Kors 

(Cl  910,  Cl  6503) 

0 

4.5 

0.5 

2-3 

11  Dorsett  (Cl  4821) 

0 

6.2 

1 

12  Jull  Abed 

0 

13.3 

27-43 

13  Jenny 

0 

18.2 

11.3 

14  Catami  (Cl  1413) 

0 

41.2 

1  .  4 

6 

0 

15  Proctor 

0 

49.0 

0.8 

16  Cornutum  (CX  2215) 

0. 

5 

1.0 

2.0 

0 

0 

17  Cl  4623 

0. 

7 

0 

0.4 

0 

0 

18  Cl  3694 

1 

0 

0 

0 

19  Alva 

1 

0 

1  .  1 

6.2 

20  Murasaki  Mo chi 

(Cl  5899) 

l. 

5 

1.7 

0 

21  Jupiter 

2 

0 

18 

22  Freja  Sv. 

2 

1.0 

0.5 

23.7 

23  Lofa  Abed 

2 

50.  7 

0.7 

5.6 

1.  1 

24  varunda 

2 

50.7 

2.0 

25  As#  Sv. 

2 

69.1 

09 

26  Ste-art  (Cl  6112) 

3 

1.0 

0 

27  Prlsca  w 

3 

5.3 

5.9 

22.0 

28  Black  Hull-less 

(Cl  7277) 

3 

12.6 

1.3 

29 

29  warrior 

3 

15 

14.  1 

30  Simba  Sv . 

3 

19.4 

2.2 

13.9 

31  Emir 

3 

19.9 

3.0 

15.0 

2.8 

32  Pupal 

3 

24.8 

7.4 

8.2 

33  M»y Jar 

3 

28.3 

17.0 

34  Albion 

3 

80.4 

33.0 

v.  M»  1  >i  Alinl 

4 

?.  7 

36  Yak  Marls 

4 

14 

37  Velvon 

4 

16 

9.  2 

30  Galore 

4 

14  .  1 

39  Pallas  Sv. 

4 

7.9 

15.1 

40  0111 

4 

37 

6  0 

41  Kamet  Mugl  (Cl  2253) 

4. 

5 

6.  1 

0 

0 

0 

42  we  lam  w 

5 

32.4 

5.0 

21.3 

43  Hanna 

7 

0 

44  Herta  W 

7 

31 

0.7 

43  Chinese  Black  (Cl  1969) 

7 

1.0 

0 

46  Claudia 

7 

4.9 

12.5 

47  Ark  Royal 

7 

7.5 

40  Sultan 

7 

8.9 

49  Togo 

7 

10.6 

50  Susan 

7 

11.3 

51  Mandolin 

7 

14.0 

52  Sdrla 

7 

20 

53  Torkel 

7 

33.3 

2.3 

21 . 2 

54  Wing 

7 

69.0 

1.5 

1.9 

35  Ingrid 

8 

12 

51.2 

36  Erie  (Goidfoll  a  Alpha) 

8 

0 

57  Senat 

8 

3.  3 

t 

58  Mery  Sejet 

8 

3.  7 

12.  5 

2.7 

59  Mari  Sv. 

8 

43.  3 

19 

60  Flynn  (Cl  1311) 

9 

0 

61  Heines  Halsa  II 

10 

0 

62  Trebl  (Cl  936) 

10 

5 

9.0 

63  Salka  PF 

10 

10 

4.4 

1.2 

64  Tyra  PF 

10 

4.9 

10.1 

5.2 

63  Flrlbecks  III 

10 

11.8 

Continues  next  page 
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Table  II  continued 


Name 

I* 

11 

III 

IV  V  VI  VII 

VIII  lx 

f 

s 

66  Black  Hull-less 

(see  no.  26) 

10 

27 

67  Europa  (Germany) 

10 

37.3 

66  Golden  Drop 

10 

26 

69  Mona  Sv . 

10 

1  .  6 

14.2 

9 

70  Kristina  Sv. 

10 

10.  7 

16 

71  Col sess  IV  (Cl  5979) 

10 

68 

72  Gunhlld 

1 1 

10.3 

73  Anna  Abed 

11 

15.3 

74  Flavlna 

11 

6.6 

18.0 

75  An s gar  M 

11 

68.1 

1  ■  4 

15.5 

76  Mlrjam  Sejet 

1? 

4 . 4 

20.  5 

77  Tregal 

14 

11.4 

78  Albert 

14 

15.5 

79  Gull  Sv. 

14 

52.0 

33 

60  Bay 

15 

0 

61  Regal  1865*« 

15 

0 

82  Hellas 

15 

4.8 

36 

8)  Duple* 

15 

43 

64  0. A.C.  21 

15 

63 

35.6 

85  Ida 

16 

5.0 

16.2 

86  Carlsberg  II 

17 

4.8 

87  white  Smyrna 

17 

7 

88  Cilia 

17 

3.9 

22 

89  Tron  Sejet 

17 

9.4 

15.0 

90  Nordal 

17 

15.6 

91  Hannchen 

17 

54.0 

7 

0 

92  Atlas 

18 

0 

16.6 

93  Bonus  Sv. 

16 

4.3 

3.6  16 

94  Neaal 

19 

18 

2.2 

95  Primus  II 

19 

14  .  1 

96  Birqltta  Sv . 

19 

27 

34 

97  Honte  Crlsto 

20 

35 

98  Tern 

21 

2.  9 

IB.  7 

99  Aram  1 r 

21 

5.0 

26.1 

15.2 

100  vegi.  Abed 

22 

2.5 

20.0 

101  Spartan 

25 

14  0 

0 

102  Kindred 

26 

83 

20.0 

103  Duks 

26 

0.  3 

15.1 

21 . 3 

104  Compana  (Cl  5438) 

26 

0  11.0 

105  Montcalm 

26 

29.8 

106  Plush 

27 

51 

27.0 

107  Gula  Abed 

30 

3.4 

20.2 

100  Abyssinian 

33 

>  45 

109  Harry 

33 

7.5 

33.3 

1 10  Edda  Sv . 

34 

61 .0 

54.6 

Ill  Dina  Abed 

37 

8.9 

22.7 

112  Primus 

38 

9.0 

113  Chevron  (Cl  1111) 

40 

7 

114  Edda  II  Sv. 

41 

62 

83.0 

115  Blrka 

42 

18.3 

116  Spain 

43 

23 

117  Triumph 

44 

5.6 

118  Caja  P* 

30 

32.2 

30.1 

119  vantage 

50 

3.  3 

120  Laml  Sejet 

50 

18.0 

21.2 

31  .  7 

121  Kwan 

5  J 

16 

122  Clabron 

55 

30 

122a  Glabron  (Cl  4577) 

27 

123  Titan 

57 

10 

0 

124  Jet 

57 

93 

123  Plrollne 

68 

0  50.  B 

126  Pannier  (Cl  1330) 

127  Velvet  (Cl  4252) 

83 

90.5 

30.6 

92 

128  Velvet 

23 

76.0 

16.7  45 

0 

*  The  columns  headed  with 

Roman 

numbers 

present 

comparable 

results  of  different  authors.  I:  The  present 

experiments 

(f:  inoculation  in  the  field;  s:  inoculation  alth  the  sandalch  aethod).  II:  KNUOSEN,  1980  (Oenaark).  Ill:  knuOSEN, 
1981  (Oenaark).  IV:  SMEOEGAARO-PE TERSEN  and  J0RGEN5EN,  1902  (Oenaark).  V:  KRISTI ANSSON  and  NILSSON.  1975  (Sweden). 
VI:  NILSSON,  1975  (Sweden).  VII:  SHANOS  and  ARNY,  1944  (Wisconsin,  U.S.A.).  VIII:  KLINE.  1972  (North  Carolina, 


U.S.A.).  IX:  METZ  and  SHAREN,  1979  (Montana,  U.S.A.). 

*  Me  have  tested  'Regal  1865',  whereas  KLINE  tested  'Regal*  Cl  5030  (cf.  fig-  llb:6E). 
Eight  lines  with  43-04*  diseased  plants. 
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The  most  general  agreement  exists  concerning  the  highly  resist¬ 
ant  and  resistant  varieties,  though  there  are  exceptions,  e  q  , 

'  G  e  o  r  g  i  e  '  (Tab.  11  no.  4  )  ,  '  J  u  1  i  Abed'  (Tab.  11  no.  12),  and 

'Freja  Sv.1  (Tab.  11  no.  22).  Ihe  inoculum  potential  in  II 
(KNUDSEN  ,  1980)  has  been  rather  low,  but  in  spite  of  that  these 
results  are  in  close  agreement  with  ours.  Ihe  reason  For  this 
may  be  that  both  are  based  on  inoculation  in  the  field  and  in 
the  same  country  -  and  may  be  the  same  population  of  the  patho¬ 
gen.  When  monospore  cultures  are  involved,  it  is  obvious  that 
there  are  more  or  less  pronounced  differences  from  one  author  to 
another,  and  this  is  an  indirect  indication  of  physiological 
specialization  in  the  pathogen.  It  is,  however,  in  accordance 
with  the  results  of  analyses  of  physiological  specialization 
found  by  several  authors  (CHRISTENSEN  and  GRAHAM,  1934;  ARNV, 
1 9 A  9a ;  KLINE,  1972  ;  NILSSON,  1979;  SME DE GA ARD -PE T E R SE N  and  JOR¬ 
GENSEN,  1982;  TEKAUZ,  1983;  KNUDSEN,  1986).  In  contrast,  KLINE 
(1971)  found  nothing  pointing  to  a  pathogenic  specialization 
concerning  winter  barley. 

In  connection  with  Tab.  11  (cf.  no.  127  and  128),  it  should  be 
mentioned  that  we  tested  five  samples  of  'Velvet': 

'Velvet'  (C.A.N.  1133)  3/6.7 
'Velvet'  23/76 
'Velvet  Ottawa'  36/- 
'Velvet  447'  59/- 

'Velvet'  (Cl  4292)  -/90.9 

An  isoenzyme  test  on  the  resistant  'C.A.N.  1133'  and  the  highly 

susceptible  'Cl  4252'  revealed  a  different  pattern  (Gunnar  Niel¬ 
sen,  pers.  comm.).  I5ENBECK  (1930)  found  17.7?;  attack  on  'Vel¬ 
vet',  whereas  KLINE  (1972)  found  zero  attack,  and  SHANDS  and 
ARNY  (1944)  found  45?;  attack  on  'Velvet'  r,C  I  4252)  which,  when 
crossed  with  'Tystofte  Kors'  (Cl  918)  with  2?;  attack,  gave  a 
product  with  zero  attack  which  suggests  a  dominantly  conditioned 
resistance  (cf.  Tab.  5  and  the  discussion  above).  CHRISTENSEN 
and  GRAHAM  (1934)  indicated  20?;  attack  on  'Velvet'  as  an  average 
of  the  cultures  that  attacked  this  variety.  Their  level  of  at¬ 
tack,  however,  seems  rather  lower  than  ours,  but  the  general 
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line  of  comparable  varieties,  'Black  Hull-less',  'Glabron', 
'Spartan',  and  '  I  r  e  b  i  '  (Cl  936)  follow  the  same  pattern  as  our 
results  (cf.  Fig.  lib  and  Tab.  11).  K  N  U  D  S  E  N  (1986)  who  used  the 
sandwich  method  found  ’Velvet'  (Cl  4252)  susceptible  to  seven 
northwest  European  isolates  of  the  pathogen  and  resistant  to 
five  isolates  from  lunesia  and  Morocco.  'Betres'  (Cl  6398)  was 
susceptible  to  an  isolate  from  Wales  and  highly  resistant  to 
eleven  other  isolates.  ' H  a  v  i  1  a '  and  'Zita'  with  the  Vada-resist- 
ance  were  susceptible  to  a  f innish  and  a  Moroccan  isolate  and 
highly  resistant  to  all  others.  'Lofa  Abed'  was  susceptible  to  a 
Danish  isolate  -  the  same  Ax-48  isolate  as  it  was  susceptible  to 
in  our  experiments  -  and  highly  resistant  to  all  the  others. 
'Lami'  and  'Warrior'  were  generally  susceptible.  'Glabron'  and 
'Velvet'  were  resistant  in  India,  whereas  'Hannchen',  'Pannier' 
and  '5partan'  varied  from  highly  resistant  to  susceptible  de¬ 
pending  on  the  isolate  of  the  pathogen  (MOHAMMAD  and  MAHMOOD, 
1973).  LOISELLE  (1985)  found  only  0 . 3  3  °0  resistant  barleys  out  of 
6999  tested.  The  following  ten  of  his  resistant  varieties  were 
also  tested  by  us  (our  percentage  of  attack  in  bracket):  'Bay' 
(15/-),  'Chevron'  (40/-),  'Dorsett*  (0/6.2),  'Glabron'  (56-  . 
'Tystofte  Kors'  (0/4.5),  'Modia'  (0/0',  'Murasaki  Mochi'  (1.6 
1.7),  'Titan'  (57/-),  'Velvon'  (4/-),  'Warrior'  (3/' 15',  and 
'White  Gatami'  (0/0).  TEKAUZ  (1983)  found  '  Bet /es ’  (Cl  6398 
highly  resistant  as  it  was  in  our  experiments  (f lg.  12:8CD  , 
'Birka'  was  susceptible  to  very  susceptible,  and  '  H  e  r  t  a  '  and 
'Dili'  varied  from  4.1  to  30 . 3%  and  from  2.0  to  51.2%,  respec¬ 
tively,  whereas  in  our  experiments  they  are  regarded  resistant  . 

ISENBECK  (1930)  had  'Heils  Franken'  resistant  and  'Bavaria', 

'  Isaria'  ,  and  'Velvet'  susceptible  in  agreement  with  our  re¬ 
sults.  SUNES0N  and  SANTONI  (1943)  had  'Atlas',  'Hannchen',  and 
'Trebi'  considerably  more  susceptible  than  they  were  in  our  ex¬ 
periments.  HABG00D  (1972)  found  'Anoidium'  and  'Proctor'  as  good 
to  moderately  resistant;  in  agreement,  with  this  we  found  4  -  and 
0/49?i  attacks,  respectively.  FR0GNER  (1978)  found  'Stanqe'  field 
resistant,  and  MAGNUS  (1979)  found  'Lise'  very  susceptible.  We 
ran  agree  with  both  results. 
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ARNY  (1945a)  tested  three  lines  of  'Atlas'  and  found  them  all 
resistant  to  two  isolates  of  the  pathogen  and  susceptible  to 
one.  Finally,  DICKSON  (1956)  notes  that  'Glabron',  'Hannchen', 
'Newal',  'Regal',  'Spartan',  'Trebi',  and  '1/elvon'  were  "resist¬ 
ant  enough  for  practical  stripe  control".  We  can  agree  only  in 
the  observation  concerning  '1/elvon'. 


5.  INHERITANCE  OF  THE  VADA-RESISTANCE 


5.1.  Material  and  method 


The  V ada - r es  l  s t an t  'Zita'  (Fig.  6)  was  crossed  with  the  highly 
susceptible  'Cl  6944'  (Fig.  IT)  and  the  h u 1  bos um- 1 echn i gue  was 
used  on  F^  for  production  of  a  series  of  redoubled  monoploids  to 
form  the  basis  for  an  analysis  of  the  inheritance  of  the  resist¬ 
ance. 

This  technigue  -  described  in  detail  by  JENSEN  (1977)  -  is  sum¬ 
marized  as  follows: 

1.  F irst  crossing  using  the  varieties  to  be  analysed. 

2.  Isoenzyme  test  on  half  kernels  of  F^  to  ensure 

hybridizat ion. 

5.  Sowing  the  other  half  of  the  F  ^  kernels. 

4.  Second  crossing:  F^  plants  x  Hordeum  bulbosum  L. 

5.  Initiation  of  embryo  formation  and  rejecting  the 

bulbosum  chromosome  followed  by  culturing  of  the 
resulting  monoploids  (haploids). 

6.  rhromosome  redoubling  with  colchicin. 

7.  The  homozygotic  chromosome  redoubled  plants,  the 

doubled  monoploids,  were  propagated  separately 
and  used  for  the  experiments. 

fU  this  procedure,  the  genes  from  the  parents  should  be  uniform- 
lv  distributed  between  the  doubled  monoploids  if  a  fairly  high 


number  are  produced. 
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Reciprocal  crossings  were  made  and  101  chromosome  redoubled 
monoploids  were  made  from  the  plants. 

Inoculation  of  the  101  lines  in  the  field  was  made  by  sowing 
leaf  stripe  infected  seeds  in  every  second  row  and  the  lines  in 
Detween.  The  test  for  resistance  was  performed  in  the  greenhouse 
with  four  replicates  of  25  plants  per  pot.  The  101  lines  were 
tested  also  with  disease-free  seeds  inoculated  by  the  sandwich 
method  as  described  above  with  150  seeds  sown  per  line  in  one 
tray  and  without  replications. 

A  statistical  analysis  was  made  on  the  square-root-t ransformed 
data  of  the  redoubled  monoploids  (cf.  MOSTELLER  and  TUKEY, 
1949)  . 

5.2.  Results 

5.2.1.  Expression  of  the  resistance 

The  first  crossings  were  made  in  the  field  in  the  presence  of 
1 ea f -s t r i pe-d i seased  plants  that  produced  conidia.  Later,  when 


r  1 3'j r e  13.  Barley  leaf  stripe.  Two  plots  with  the  Vada-resistant 
.’lie'  |n  the  rear,  without  any  attack,  and  two  with  the  highly 
'  entitle  'Cl  694a'  In  front,  without  any  healthy  plants.  Both 
.ar.w'iwt  were  e«posed  equally  to  inoculum. 
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the  resulting  hybrids  were  grown  in  the  qrprnhousp,  IH.M*.  ot 
them  qot  leaf  stripe  which  they  should  not  hair  it  t  hi’  v  .  *  <  1  - 

-resistance  is  one  qene  condit  loned  and  dominant  .  However  ,  f  m 
could  neither  know  anything  about  the  level  of  inoculation  nor 
if  reciprocal  crossinqs  would  give  equal  results,  we  de<  ided  to 
test  a  series  of  reciprocal  crossinqs  bv  use  of  the  sandwich 
method  in  order  to  ensure  the  highest  possible  inoculum  poten¬ 
tial.  The  results  were  23.  93i  leaf  stripe  fur  '  /  it  a'  ’  «  'll 
6944'  9  and  28.03s  for  '/ita'  9  x  ‘Cl  6944'  1  that  are  mil  sig¬ 

nificantly  different.  '7ita‘  and  ’Cl  6944'  had  0%  and  98. 1*  dis- 
eased  plants,  respectively,  in  this  test,  this  intermediate  ex¬ 
pression  of  the  disease  on  the  F  ^  hybrids  suggests  that  t  tie  re¬ 
sistance  is  semi-dominant .  It  is,  however,  also  possible  that 
the  1/ada-res  i  stance  is  recessive  and  that  the  results  are  an  ex¬ 
pression  of  partial  resistances  disquised  behind  the  "ma|or"  re¬ 
sistance  gene  in  '7ita',  compare  the  analysis  below. 

The  level  of  attack  was  measured  a  month  before  and  at  harvest 
at  growth  stage  10-10.9  in  order  to  get  an  impression  of  the 
earliness  of  the  symptoms.  Some  of  the  resistant  redoubled  mono- 
ploids,  that  were  characterized  by  having  a  number  of  dwarfing 
plants  at  harvest,  showed  weak  symptoms  already  a  month  earlier 
but  the  symptoms  had  disappeared  in  a  few  of  them  again  at  har  - 
vest.  In  five  susceptible  redoubled  monopioids  nothing  was  seer, 
a  month  before  harvest,  whereas  19  had  weak  symptoms,  19  had 
clear  symptoms,  and  four  had  very  pronounred  symptoms,  the  lev 
els  of  the  three  last  categories  were  in  concordance  «i'ti  1  he 
severity  of  the  attacks  at  harvest. 


9,2.2.  Disease  reaction  of  the  redoubled  mcnoploids 
The  test  after  field  inoculation  included  two  samples  of  eat h  of 
the  original  parents  and  was  performed  with  four  repl  males  nf 
29  kernels  sown  per  pot.  One  of  the  two  samples  of  '/ita'  had 
one  diseased  plant  and  the  other  none.  4  comparison  of  f he  iso¬ 
enzyme  pattern  of  the  diseased  olant  and  '/ ita'  showed  a  clear 
deviation  which  made  us  conclude  that  this  plant  had  nothing  to 
do  with  '2lta'.  The  two  samples  of  'Cl  6944'  had  823;  and  883, 
diseased  plants,  respectively.  In  this  test  the  101  linen  had 


either  a  1  a r qe  number  of  diseased  plants  with  the  common  leaf 
stripe  symptoms  or  a  smaller  number  of  dwarfing,  tillering 
plants  with  only  weak  symptoms  ^  c  f  .  Chapter  3).  In  12  of  the 
samples  with  dwarfing,  tillering  plants,  only  one  or  two  plants 
were  characterized  as  diseased,  and  nbv/iously  in  only  four  had 
there  been  a  considerable  number  with  each  symptom  (set  in 
brackets  in  F  ig.  14'.  These  results  indicate  that  we  are  dealing 
with  two  fundamentally  different  expressions  of  the  disease 
which  is  further  explained  by  plotting  the  square  root  of  the 
number  of  plants  with  each  of  the  two  symptoms  in  the  redoubled 
monoploids  against  earh  other  in  a  system  of  co-ordinates  ( rf . 
MOSIHIIR  and  f  UK  f  V ,  1949  fig.  14).  If  the  two  sets  of  symp¬ 
toms  we i e  related,  they  should  spread  from  t hr  mean  within  two 
times  the  standard  deviation,  hut  in  the  present  rase  only  those 
with  no  symptoms  lav  w  )  t  h  i  n  this  area.  Apart  from  t  tie  1  f->  samples 
ment  inned  above,  the  redoubled  monoploids  had  either  the  dwarf¬ 
ing  symptoms  or  the  common  leaf  stripe  symptoms  alone.  This 
means  that  the  redoubled  monoploids  are  either  highly  resistant 


f  1  au f t  1  4  r<>wpo»#r  plowed  result*  f  I  «n.n  >  oMof 

strip#  yymptow*  »lt*  *  <lw»r  r  1  "g  .  tillering  s*mpt»iw* 
i*  IQi  r^romoxnw#  redoubled  •nnoploicty  pf"d.jr*d  »l  *  ^  *  ►>*»  t>,  .  t  •  jm 

■  technique  ef»er  n*  #od  ■  ri  #.?««  T*e 

t«r»t  «ft#r  Meld  1  nor  1  «  t  1  or*  *0S*  lo  ♦  he  gr  Hfhhon#  «  Igwtf « 
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•  yterlyhv  l’dlrete  t  h#  iff  *rv  or  i  > f  1 /ite'  left 
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or  highly  susceptible  and  in  both  cases  with  mechan i sm ( s )  behind 
that  modifies  the  reactions.  Further,  on  this  basis  the  propor¬ 
tion  of  resistant  to  susceptible  plants  57:44  is  not  different 
from  1:1  indicating  a  one-gene  conditioned  resistance. 

Two  of  the  redoubled  monoploids  were  lost  due  to  a  poor  seed 
setting.  The  remainder  99  redoubled  monoploids  were  tested  with 
the  sandwich  method  together  with  six  replicates  of  each  of  the 
original  parents.  Of  these  'Zita'  had  zero  attack  and  on  an 
ai/erage  '  C 1  6944'  had  98.1?;  attack.  Only  very  few  dwarfing 

plants  were  detected.  This  explains  why  there  was  nearly  exclu¬ 
sively  zero  attack  or  a  high  percentage  of  attack  in  a  56:43 
proportion,  which  is  not  different  from  1:1,  in  agreement  with 
the  former  experiment. 

the  percentages  of  attacks  in  the  two  experiments  were  plotted 
against  each  other  in  a  system  of  co-ordinates  in  order  to  see 
how  well  they  are  in  agreement  (fig.  15).  Again,  the  redoubled 
monoploids  are  clearly  separated  in  a  highly  resistant  group  and 
a  ti  i gh 1 y  susrept  iblr  one.  1  he  former  group  is  spread  along  the 
ordinate  because  t  tie  dwarfing  plants  in  the  test  after  field  lo¬ 
ot  u  I  a  t  i  on  were  r  e  ga  r  tied  as  diseased  in  this  context.  I  he  sus  - 
t  opi  idle  group  spread  around  the  upper  end  of  the  axis  between 
the  results  with  the  two  original  parents  (marked  with  A 

statistical  analysis  of  this  group  shows  a  high  level  of  s  igti  i  I  - 
1 1  am  e  C  (1.001  of  differences  between  the  liner,  and  f  ur¬ 
ine  r  mo  r  e  a  correlation  coefficient  of  0.50.  T  h  i  s  means  that  two 
l  ft  i  r  1 1  *.  of  the  v  a  r  i  a  t  i  tin  are  due  to  the  methods.  1  tie  last  t  b  i  r  tl 

most  fia  v  e  other  causes.  I  ti  i  s  t  li  i  r  d  ,  tiowe  v  e  r  ,  is  significant 

enough  to  suggest  that  it  has  a  genet  leal  basis  that  may  tic  coll¬ 
ide  r  e  d  i  a  r  i  a  I  i  tins  in  partial  resistance.  Ibis  partial  t  e  s  i  •.  t  - 
ante  most  have  tome  f  r  urn  '  /  i  I  a  '  her  a  use  I  lie  o  t  tie  r  parent  is  the 

*>  l  gti  1  ,  'iti'il  ept  l  t)  I  r  t  1  h'144  '  . 

Ill  'il  il'i'.  i  mi 

I  he  i  ft  f  e  t  I  i  or  i  of  the  f  .  h  y  ti  r  i  d  in  t  tie  present  investigation 
'l"iw  s  in  a  I  I  lie  iada-resistanie  is  neither  dominant  nor  ret  os- 
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figure  15-  field  Inoculation  versus  mycelial  Inoculation  from  a 
monospore  culture  using  the  sandnlch  method  for  differentiation 
of  resistance  and  susceptibility  to  barley  leaT  stripe  In  99 
chromosome  redoubled  monoplolds  produced  mlth  the  bulb^r-um- 
-technique  after  the  cross  of  'Zita1  and  'Cl  6904’.  The  aster¬ 
isks  Indicate  the  attack  on  ‘Zita’  and  'Cl  69*a',  respectively 

sivp,  but  may  be  different  i  ri  ol  her  rases.  ARNY  ldghb  (mind 
that  it  depends  on  the  variet  ies  crossed  and  the  number  n(  genes 
involved.  SUNC SON  ( 1946 i  rrossed  a  susreptiblr  male  sterile  liar  - 
ley  with  sik  varieties  and  found  from  ft  to  ftll*.  attack  with  lent 
stripe  in  the  I  j  produced,  but  as  none  of  t be  pollen  parents 
•ere  tested  nothing  ran  be  said  about  the  level  of  dominance  or 
recess i veness .  later  be  (SUM  SON,  l**Stt>  found  most  frequently 
that  incomplete  dominance  occurred,  but  part  lal  dominance, 
dominance  of  soar ept  i b l 1 i t v  and  "weak  res ■ st ance”  also  were  pre¬ 
sent.  these  findings  are  in  agreement  • I t h  our  results. 

At  first  ae  used  the  term  "stunted”  when  we  observed  the  small, 
tillering  plants  with  weak  symptoms  SKOII  and  HAAHR,  1  9R<»  hut 
as  this  term  is  used  in  connect  inn  with  t  tie  common  symptoms  of 
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barley  leaf  stripe,  we  decided  instead  to  use  the  term  "dwarf¬ 
ing,  tillering"  for  the  symptoms  now  3nd  then  occurring  on  t hr 
highly  resistant  plants.  It  was  characteristic  in  the  tent  of 
the  redoubled  monoploids  that  none  of  the  highly  suncept  iblc 
lines  had  any  dwarfing,  tillering  plants,  whereas  the  highly  re¬ 
sistant  lines  had  either  zero  attack,  a  few  dwarfing,  tillering 
plants,  or  a  few  plants  of  both  categories  (SKOU  and  riAAHK, 
1984;  cf.  Chapter  3).  In  the  last  case,  it  might  be  a  quest  ion 
of  the  ability  to  distinguish  the  two  sets  cf  symptoms. 

The  lev/el  of  resistance  to  barley  leaf  stripe  can  be  lo'-.ed  on], 

m  terms  of  percentage  of  attack  in  occurring  as  an  ability  In 

escape  the  disease.  In  order  to  overcome  this  difficulty  we  used 
the  ftuitio. sum-technique  because  it  leads  instantly  In  complete 
homo/yqotie  redoubled  monoploid  lines  and  because  it  is  mm  h 
less  time  eonsuminq  than  breeding  until  I  ^  nr  I  ^  generations  are 
reached.  On  this  basis  we  uncovered  a  single-gene  enndit  inneit 

resistance  in  1  ?  I  t  a'  which  we  termed  \l  ada  -  r  es  i  s  t  anr  e  because  nl 

the  oriqin  of  the  source. 

I  SI  NHI  CK  '  1  9  f  0  1  tested  (  ?  at. d  f  generations  and  got  a  I  a  t  g . 
breadth  in  levels  of  attack  depending  on  the  varieties  iinssid. 
these  crossings  covered  the  whole  arm  trom  zero  to  more  than 
ftO*«  attack.  *jH  A  NOS  and  AHN  Y  1  94  4  1  tested  many  crossings,  toil 
it  is  unclear  which  filial  generation  was  in  question.  1  tie  y 

selected  resistant,  susceptible  and  intermediary  lines  a  f  t  e i 
the  crossing,  these  experiments  were  con  t  i  riue  d  in  t  lie  extensile 
s  I  ucf  i  e  a  of  AHN '  (  1  94  *>t>  who  tested  from  I  ^  to  I  ^ .  N  at  u  i  a  1  I  x  , 

t  tie  rlealest  results  were  on  I  w  I  I  ti  t  tie  lines  spread  nui  dif¬ 
ferent  levels  of  attack  as  in  I  hr  case  in  1  tie  experiments  1 1 1 
I  SI  NBt  (  K  1  1  9  ft)  1  .  On  Ibis  ban  I  s  ,  tie  uncovered  two  types  of  i  r 
s  i  s  t  anc  e  and  two  types  of  susceptibility  which  in  some  cases 
were*  conditioned  li  y  mci  r  n  f  h  an  cine  gene  .  f  uf  t  tie  c  ,  c  r  ns  s  i  ng  - 1  ( 
open  flowering  male  s  t  e  i  i  I  p  ti  a  r  I  e  x  w  I  t  h  I  i  etii  '  pointed  to  a 
one-gene  enndit  lotted  resistance  MINI  SON,  I  *S(| 

I  tie  analysis  of  I  fir  1  't -resistance  disclosed  a  suits  t  ant  i  a  I  v  a  I 
I  at  i  on  i  rt  partial  r  e  s  i  amp  ti  I  squ  I  sect  i  n  '  /  i  t  a  '  whp  i  e  it  t  a  until 
he  expressed  because  the  "major  ejerte"  wil’  ■  iiiiitil  inn  almost  zero 
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attack.  It  may  be  expected  that  these  factors  are  also  present 
in  at  least  some  of  the  hiqhly  resistant  redoubled  monnplnids. 
This  or  these  factors  or  qenes  behave  like  those  that  condition 
partial  resistance  to  other  diseases  (rf.  HARlfVt  11  I.  19H1; 
KNUDS! N  et  al. ,  1986)  . 

In  itself  such  a  partial  resistance  Mill  be  only  of  academic 
interest  in  connection  aith  the  analysis  of  the  inheritance  be¬ 
cause  the  result  inq  disease  levels  mill  be  unsrcept at  1 e  in  any 
inst  ance . 
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